giſtica Aftronomica; 
encore pecies thereof in 
the Part Proportionall in any queſtion 


<2» Dodri ina Theorica : The Theorie of the 
repreſenting the true Face of the Viſible World; the 
the Luminaries, and other Planets; and how to1 
ſpeedily, by the admirable Dodrine of Trigaometrie,: 


% 


4. Tabulz Aſtronomicx : 
biting the true Motions of the Sun, Moon, 
Eclipſes, REY rime, cithes Paſt, F 
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HONORATISSIMO, 
ATQVE ILLVSTRISSIMO 
- DOMINO, NON MINUS VIRKTUTE _ 


QU AM INSIGNI SPLENDORE; 
DOMINO 


Bapriſtz Noell ec Hicks. 


BARONI DE ELMINGTON ET RIDLINGTONS 
PROCOMITI CAMPDEN,. 


Nec Non 
VIRIS MAGNIFICIS, N OBILJSSINIS, 
/ EXCELLENTISSIMISQUE, 


*  Thome Mackworth, Equiti Aurito: , 
Johanni Weaver, Armigero, & . 
Edmondo Temple, Mitt: : 


Ad hac, 
ERUDITISSIMIS, CLARISSIMIS, PRUDEN- 
TISSIMISQUE, ASTROPHILIS, We 


Edmondo W ingate, Armigero- F. 

LaurentioR ookio , Aftronomie P rofeſſori, 
legio Greſhamenfi, Lond: 

Roberto Atwello, Artnm IM m—_ 
Profeſſori, Cantabrigienfi. 


Et tandem 
CONSULTISSIMIS, CLARISSIMIS, ExPBRIEN- 
TISSIMISQUE, MEDICIS & MATHEMATICIS 


Carolo Scarborough; Medicine Doltes 
Johanni W ybard, Medicine Dofori... 


Dominis ſuis, Fautoribus, Patrons ſen emer honor adi »' &- eximis 


obſervandis, hanc fuam Aftronoms atamy ex T1 hk 
ebſervationibus oa e GEES 
dat, dicat, conlecrat, 
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®Motions, which they conſtantly obſerve and keep:according'to th De-' 
S 


To the Reader. 


7] Od Almighty, who 15 Anuitpyo 85. Tow] vs Hy 
ol Tlatho Tv Ag the Creatour, Maker; and Fa- 
ther of the whole Univerſe, having inthe be- 
po , out of his infinite wiſdom,created the 
y orld, did then moſt glotiouſly adorn and 
beaurifie the lower patt of the Heavens with 
{ thoſe lucid Globes , the Sw, Moor, and 5475 ; 
SS w- arethe chicteſt parts of the viſible crea- 
SE NE red being, as they demonſtrate themſclyes to 
' the Eye of our underſtanding, but mans frail 
nature & weakneſs of apprehenſion is ſuch, that i&cannor tully diſcover 
thoſe rare Works of Nature, in this ſo much admired and glorious Fa- 
brick, Yet ſo far hath itpleaſed the Lord, that he harh conferr'd upon 
Man ſuch a d of Knowledge and Reaſon, and ſuch a-convenjencie 
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ot habitation here on Earth, that thereby he may contemplaje his. 


Workmanſhip,and in ſome meaſure diſcover thoſe manifold,adniired, 


and various motions inthe Heavens that: daily prefentthemſelves to 
our view, the due confideration whereof may joffh6-reath us to aſfire ar 
the principal end of our Creation, the praiſe and glory of the Creijtour, 
which doubtleſs made the _ Prophet cry out, and fay , C#hi enar- 
rant gloriam Dei, The Heavens declare the glory of God, and the Firmament 
ſheweth his hand-work, and again, Quontam Uidebo Cielos twos, opera dif, torum 
tworum, 9c, I will behold the Heavens, the works of thy frgers, the Mo0;:, and 
the Stars, which thou haft ordained, Hence was it , Thar Man was criared 
with a high Countenance;to raiſc his Eyes and Minde to the cotuem- 
plationof the Celeſtial Bodies, according to that of the Poet, 0u44.1ib.r 


Metamor phoſ.. ORE | 
Os homint ſublim? dedit Celumque tweri 
Juffit, & ereflos ad Sydera tollere wultw. 
| Fe And in a place, OO 
Flies anime, quibus hes copnoſcere promums c 
Inque domos ſaperas ſcandere', cara funt.” 5 HF $IP9 IN 
For the Heavens, and Planetary Bodies therein continual movitiz;\do 
egregiouſly ſer forth and declare Godspgloty, not onlyby their Magni- 
rude, Light, and Splendour , but alfo by their regular and immicable- 


. 


'crge of their Alqighty Create Taanar erotica: 


OR: % 


. 
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To the Reader. 
dete, quit evealit hec 2 qui educit in rumeromilitiam eorum,& 0mna ſuis nom: 
n4bus Uoeat, Iſai.go. And again, Bur facet Ariturum & Oriora,.e Hya- 
aes & mierzora Aaftrs, Qut facit magia & mcomprehenſitilia , quorum 
#0neft mumerus ; Deminus women. ejus, Truly worthy therefore of your en- 
rertainment is the Science of Aſtronomy, that treateth of the heavenly 
Bodies , and leads you by the hand (as it were) to ſuch ineſtimable trea- 
ſures, and hence itzs called , that Theologia Naturalis , which daily com: . 
mends unto us, the goodneſs, wiidome, and omnipotencie of God. 2uis 
ergo kanc Aſtrorum ſczentiam non maximo haberet pretwo, cum Aſtra fabricata 
eſſe vedeat ſingul ari Dei Providentia, ad amplianda magnifica Dei opera , qui- 
bus ſcratando nunguam (atiars poſſumus , ſiquidem multo his majora ſunt ab- 
ſcondita? The firſt invention of this Science was by (or in the time of) 
ihe Patriarchs, as Joſephws and others alleage , as may be read in firlt 
| Book 14Cap.of his Judaicall Antiquities, and in the ſame Book and 15 
F959 ſhews that Abraham was very learned & expert therein,andin the 
following Chapter, he witneſſeth , that he was the firſt char inſtructed 
the «gyptias.s1n Arithmetick and Aſtrezemy, but yet ro whom the inventi- * 
on 15 to be aſcribed, there hagh been much controverſie, and hitherto, 
Sub judice lis eft, The marcrf in queſtion, for ſome attribute the ſame to 
_ the Caldears and <Agyptial#, lome to the Aſſyriars and Babyloniazs , and 
ſome again affirm, thar the «Ethroprans were the firſt Inventors of ir,be- 
cauſe they living under the Equinoctial Circle have alwayes a ſerene 
and cleer air, whereby they might the better and more eafily obſerve 
and diſcover the Courſe and Moptions of the. Heavens; And there are 
not them lacking who aſcribe it to Atlas, of. whom Droderws Siculus thus 
writerh, Lb.4. Ferunt Atl antens Afirologie fusſ[e peritsf{imum,' deque Sphera 
primum ixter homies diſputaſſe 2.944 ex re Tiſts et Calum ſuis humeris ſuſtine- 
re locum prebente falulu Sphere tmruentione, To which pargale ſpeaks Sr. 
Augaſtire, Lib.18,de Cruit,Dei. Atlas magous furſſe Aſtrologus dicitur, unde oc- 
caſronem falula irvenit ut eum Calam. portare confingeretur.But what need we 
matter who were its Inventors,we {ce it is-4 Science ancient,& we finde 
- that many learned and grave men have travelled very.far therein,as by 
their own Works, and the. teſtimony 'of others; doth appear, and ns 
wonder, when for.its excellencic it juſtly challengerh the 'higheſt place 
of all humane Sciences, and _— well wick the Philoſopher, Eam 
Scientian eſſe prefiantiorem, nobtleoremgae, que vel circa ves preftantiores Uer- 
ſatur, vel Lint But I ſhall not here Rand to; ſpeak much of -its 
excellency, it being 4 thing ſo generally.knawn to-all ,: that it will tand 
1n no need of my commendation. Quid entm jucundims eſſe poteſt » quid a- 
menius, quid ſuaums, quid denique delettabilans ,. quam ellam tot , es tantorum 
luminum Tenuftiſ{1mam, pet erdgnatifi imam ſeriem oculss perluftrare 2 And 
Plato will tell you that this Art is. nota-littte excellent. Nolzte 7gr0rare 
(faith he)ſapiemtefrmum fan ofe. This chen is Art that which was c6- 
medec unto us fromthe begingingaas it's excellently-ſer forth in the holy 
Scxiptures, andby: des inghe firſt of Geneſis. Fiant Lumwnaria tn Firma: 
mento.C#h, &cBywhich itappears, that the Sun ; Moon , and Stars 
wete:made> 3a þ&t0Þs, for $ignes.and:$eaſans , and for diftin@ion of 
Dayies aid Yeats. How -rheh-:ean man gttein to any degree of Know-" 
7 pnkyagay igences»Obſerystion , and exact Calculation, 
—_ 


is requiſite in the skill of this Art, whereby time, and the pn 
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be 
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To-the Reader, 
of time are conſtantly, and continually determined by the heavenly Bo- 
dies, as the ordinary Dialliſt, and many ordinary men will tell yon;and 
of what ſingular uſe it is in Navigation the whole World can vvitnefs, 
and beſides it is the very fountain and foundation of Coſmography, for 
without the knowledge thereof, the Deſcription of the Earthly,Globe, 
the intervals and diſtance of Places, and deſignation of Regions, and 
the like, can never be perfe&ly performed. In brief :Itis a Science fin- 
gularly uſeful in Chronologie, Poerrie, Theologie, Phyſicks, Metaphy- 
{icks, Agriculture, for Eccleſiaſtical Perſons and Military Aﬀaitrs., and 
for a Common-weal in general, Aſtrozomia (ſaith Plato de Republ.) non (- 
lam Agricultare & arti Nautice , ſed etztam Milttars utilts eſt: cum ciria tempc- 
4, &f Menſes &f Annes verſetur, Hence it cleerly appears, that asthe Art 
of Aſtronomy is ancient, ſo is ir moſt excellent and uſeful in_ir ſelf 
which may induce us to the lawful and laudable penn therepf. And 
now to the end , that ir may appear more reſplendent in our: Brzt:ſh, 
Iſland, I have (for the proper ule and behoof of the Englith Tyro's) com- 
poſed the following Tra&are, as a Supplement to HAR MON'TCON 
COELESTE , wherein I have Epitomized the Dod@rine' of the- Cal- 
culation of the Cceleſtial Motions, and reduced it 2 breu:f:1mam quaſi 
tabellam, having ſo tar reQified the Copernican Hypotheſis, and Theory of 
Motions, and compoſed new Tables thereto , that I' dare maintain it in 
diſpute, there is not any one Treatiſe yer publiſhed ,” that can fyr exa- 
neſs,caſe,andexpedition be compared hercunto.Neverthelels may fome 
ſay, this is but aim agere, an unneceflary work, ſeeing that it is an Art 
that hath been already treated'of in the Exgliſb tongue, both by the Au- 
thour himſelf, and Maſter Jeremy Shabewey Iur to this, Tanſwer , that 
although rhe ſubje& here, be1n'part the ſame, yet the VWork-i5 allftiew, 
and at firſt was intended onely for my owtiuſe and: ſatisfaRion.z tg dif- 

cover-ſpeedily rhe true PR and poſitions of the Planetary! Bodies, 

and to determine the Eclipſes of the Luminaries at all 'rimes vyithcet- 
raintie (a thing that the Br:tþ Tables cannot perform) whid! Fell yura- 
tion of Aſtronomy; coming tothe hands of 'divers of my-r enils., hath 
alrcady found kindeacceptanice, and at theirearneſt'defrres an} umpor- 
runities, I thought better to commit theſame to publilte view ;,'thetito 
bury it in the aſhes of Oblivion, Therefore imy defireis,; r} at abÞhaye 
raken much pains herein, and ſpent many houres for thy good , fo 

thou wilt return me the adumbrations of thy love,and friendly cenſure, 3 

which favour being granted me, will (I doubt not) encourage others 4 

alſo in the like undertakings, So wiſhing thee proſperous ſycceſſe in E 

all thy honeſt ſtudies and' endeavours , I ſhall ever remain a ſeryans 

to all true lovers of Art j *þ 
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From North-Lufferham | | 
in Rutland, | "BC. ? 


July 10. A.C.165 4. . Me 
Vincent Wing. 
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this Study) roget ſome knowledge therein , and to acquaint thy 
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Tothe Reader of Afironomia Inſlanrata. 
Pines: as the twonoble Scitnces , Arithmetick and Geome- 


trie , are the very Baſis and Foundation , whereon' the curious- 
 SuperſtruQure of Aſtronomie is raiſed, it will therefore be re- 
quiſite, and abſolutely neceſſarie, for thee, (before thou enter upon 
clte 
with ſuch Authors , as have wrote thereof, bur eſpecially be ſure thou 
make that moſt famons Science of Trigonometry thy afſiduous Com- 
panion, for without the exa@ and perfe& knowledge thereof, this Sci- 
ence is wholely implicite in the praique part,ſo that thou canſt never 
unlock the Myſteries and Demonſtrations thereof: that therefore thou 
mayelſt be plentiouſly furniched with all neceſſary materials , and the 
more ſpeedily atraine to a more exact and perfe& underſtanding of 
this Book, I ſhall refer to thy conſideration , the firſt Booke of Harmo- 
icon Celefie , wherein is laid downe (after a moſt plain and compen- 
dious manner) all theſe neceſlaric and immediate Elements of Trigo- 
nometry , according to the new way of Art in Species whereby thou 
mayeſt with ſpeed reſolve any Queſtion, cither in Plain or Spherical 
Triangles , according as you finde the ſame analyrically applyed, 
in this preſent Tra, in all operations, relating both to the firſt and ſc- 
cond Motions. And for the readier performance wherevf, I have there 
added the Canon of Artificiall Sines, Tangents, and Logarichmes, 
that the operation thereby may be the more ſpeedily effeted. Thus 
wiſhing thee happie and ſuccesfulprogrefle in this moſt Uſeful , Ex- 
cellent, and Laudable Study, I reſt, | 


Yours and #r444's ſervant 


Vine Wing. 
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InlaudemV incentis Wing, 


On raro Papis contraria nomina dantur, 
[mpius in vita dicitur eſſe Pins, 
Nome n eAmice, tuum rette ribi quadrat in omni, 
Vincens viftorem W wg celeremgue notat, | 
Quan verum eſt dit uns ſolerria maxima vincit, 
 Maximatu vincis, vinceris 4 nibilo, 
Vincenti oftro dabitur laus ampla, decuſque 
Qui palam fecit que latuere prins. 
Ala columbarum at celeris, fic noſter amic us 
Wing dottns celer eft, & ſuper aftra volat 
Ouod rihi perſolvam pretium perdulce laboris 


Gratus ore domino; gratulor atque tibi, 
, ©. ST VS was. b - | j 
 eAlind cjuſdem, | 
| Nom, Vincensutdoaminus terris regnabit ubique 
| Gen, Vancencifque:jugo ſubditus omnis crit,” Kiel 2 
Dat, Vincent: dabirurregaumque corona laboris 7, 
Acecuſ, Vincememqullus demie eaebonus”. 5 oj 
Voc. Vincens $fadlix\ quisnon tibifundithonorem- I02, 
Abl, V incenre & yitam yixero dum moriar, - ih 


In laudem operis per eundem. bY | 


Aſftrorum qui fruge fudet neviſſe meatus | 7 
Itlorumque manu dettior eſſe velit , $3 * #48 
Nec vwnlt incertis procedere yt Icarus alis | 
L abi, nec ſimili (cum Pheatone) modo 7 þ 
Hunc adeat codicens referit ſeduloque revoluat bl | 
Magna ſub exiguo corpore gazalatet, , 
Swaſus & accelerans cape quod tibi cungque placebit, 
Dofior ut ſcripts efficiare twis, 


Georgius Arwell. 


Nig" a # 
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Ad Anicun fans VinemiFo 
Philomath. 


Hi Regifter ! that Chriſt ns every Star, 
Notes when they re born, and when they ( onjuntts are : 
Should I forbid the Bains, deny a Dreſs 

For Altronomia's Nuptials to the Preſs ; 

Perhaps you'l think me, Sir,one of that Path. 

That Lilly croyds into bis Almanack ; 

#/ho needs will prove Aſtronomy to be 

T he ſole Malignant ta Divinity ; 

Like Zelots of the time, mov'd from their Sphears, 

Ser Heaven and Earth tegether by the Eares : 

No, Sir ! (1 do proteſf ) your Modeft Look, 

Speaks the ſame language with your new horn Book,; 

Crvil , and too Divine ! your life ſo even £4 
Conforming both your ſelf, and Earth to Heaven ; 

Proving its Motion, 

In this grand Survey 

IT le bear the Table, Sir; [le lead theway ; 

T ake thou thy acobs Staff,; 1'le raks bi Scale ; 
Paſs thou &re Jordan, 1'le paſi a're the Vale 
Of Tears; and meet thee at the ag tee 
end lead thee to the ſeat wheretl' bleſſed are, 


W. Cl, Art, Maa Trin, Coll, Cant, 


Tobwl gall FrieadMateapert Man HOT. 
cian, Mr, V incegt. Wing, Auth eur of this unparalleld enjſu- 
ing workt extituled Aſtronomia Inſtaurata, 


genious Artift, T doe much admire 

| Unto what height ehy rare Skill-will aſpi pire-! 

What is'cthy piercing eyecannor diſcern, 
Or whar ſo intricate but thou canſt learne'? 
Dedalus did by Art attempr to fly, 
Bur all his Skill could never foreſo hie 
As thou haft done, upto the ſtartieskie 
Obſcrving rheir Ceeleſtiall Harmonie! 
A r L a s,they fay,the Heavens up did beare | 
Upon his ſhoulders; V x ne #'x 7 now'theyare 
Supported onthy W 1's s, yearhouarthee 
Doſt reachthe Art of PURE STRONOMIE;. 
Up to Heavens Spangled Galleries thou doſt climbe, 
There toenucleate the very time” 
When the Celeſtial esdoe oe conjoyne, 
When Phebes dothrin grear oft De E i. 
When therwo rulers bi che Day aſe Night 
Doe maske their ſplendent Faces from out fi ts 
There thou each Planers Motjon'our doſt fil 
And how they in thei limits arconGade; - 
Which way 
And how to Calcularerhe ſame doſt 
With cach Orbe, Angle, Archeand Line, 
To every | augnit, 


ro 10 
With ſuch tinyeſls; tf 
Them char have Head pier can 
W er Authours dk have pend, 
'Wh rr _ _ thou dich nr ; 
A Monument MW 
Noe Series of i Ne Te | dla 
Wot Sway Hb which ſhall Yor in 
WwW cring Startsich* Firmamenr are! c 
Urania's Malter-piecemay beit's Name 3 
For why ? Her Maſter work man did i. frame, 
Peace more | 
Hercargand let im 
Whoſe Cenſurethis our pron = 
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Steer their Goitrſes A ri jor 


| Vponthe Ambour bod the works 0 
| Pate Anbor Inſtaurata. 4 


'Ve ſtudied it, but cannot finde the wayes Gp 

|| How Paces:ſhould advance this Authours Praiſe: 

Or their fi&irious fancies blazen torch 

A lcarned Artiſts true and reall worth, 

Alas poore ſobles ! Their $kill indecdextends 

To ſcan their verſes on their fingers ends; 

Yer the nine Digits of Arithmetick 

( But for the Muſes ſakes.) -would make them ſick. 

The Sines and Tangents touch noc them, ( alack 

A Ballad's no kin toan Almanack:) . © 

Nay thoughtheir Lines in Saphicks run on Three 

They know noſe of Trigenometry. : 

No difference of the Planets, 'Spheres or Poles, 

Nor Elevation, bur to liftrheir Boyles , - 

Andall their skill in Menſuration cads 

In how much Sack the Goblcx.comprehends, 

Then bing thus unfir; Why ſpend we time, 

To write the Machematichs praiſe in Rhime? 

Whoſe cerraine Demonlrphons {o ooly, 

The humble' reachofdribling! octry ©: ...;. 

No, callup.?7lamie, -Copernicwe, . 11 

Or learned Tycho Brahe to joyne wich.us:. , 
Or hethar hathacrained Keplers 5k ; dog Mott 
Andcan his notions write wich #irg "quill, LY rand 
Let him a wgll deſerv'd Enc brings Lk 
Andimp one er $0.00 ; gh- owe ing. it 7663 
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In eM athematicum ingenioſſimum, vereque 
Sciemtie ſyderalis Indagatorem vere indu-_ 
ſtrium; Dominam Vintentium Wing, (ſes, | 


de Ala Mathematica, ) | 
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PO1.r line 20 read coniſting,f 31 17 r te deg. & | 18r 10\,f618r 44. 6/5// 211 zu f8lzerwhoſefirlap 

rBandD,f1z125r 10456301 132rP&lz7rsBL,fig ls dele the, f 14147 rgg00086, f i5 lyr 61 d.fi6l! 
17 r zquator, fi8115r Colure, fig1l6delezr1l3z4rlibai &21;8rat,&l penult, r found, fzo1lzgrz28 'A,t 
21 17 r Vulture, & 148 rM NF, f22120rCE, and 133 rift, f23 1penulr.r cad of the Eclipſe, f 2415 r length, 
&1 24 r 111£>- ſame line r known under the Triangle at AT#2> | 43 r Orthogon & 1 47 r Haphnia,f 251 38 rE- 
cliptick, f26 1 3 r Probleme, f271 31r diſtance, f28 11g rindagation & 152 r Moon 4d.g6' 54"IL, frglzqr 
Moens, f;:15 r inſanz,f33113 r abſurd,f34128r cnvicen'd, fz7 l6rand,&18ran, f40 122 rthereto, &l 
23rE HG,f4z15r unequal przceſtion, f'43 147 r Albaregnins, f47 119 r.Sun,tq48l2r1r38d-56!25",faglge 
Longomonranus, & lulr, r revolved, f 5117 c wittily,and | 33 r Synodigal,f 53 1 14 for 8 /hogg1! r 8 ho.go! 4ol'l 
21r49/&14t1rCircle,fsg1l48r HS. f56143 forofrand, f 581 32 inſert Harmoenicon. Celcſtc, f 59 129 re- 
qually,f 58112 rrtime, f60152 rafter60l53r PB Xgt6z125 col Wer 24865 l27r 2d. 447 3o!',f 6317 rthe,t 65 
Igr(t1)SX.,f6glzgforZrT. fyolz8r was, fyrlis r519979 andlzgrangle,t7zlscScpremb,1z &1g 
r March 5 &1lyg6rAE535714. t74 135 r26",to6lsr May,andls, R GM, t77 135 riianglefg81 3 r Ade 
de, f8olulr.rz",f 83 1iz rand, £841 16r reduce 118 r Complement,f85 119 r62031 144r29d.30!,f87 136cr 
47d. 1o' 18), f88 118r ABN.fgol2zr4".tgilirNXD, andl6rhis, fg3ls r 187 d. 47! 10). fogglsr 
40d. 48' 557" '&lulr, r 253 d.8! 45'',fg7l4zrhker. fg818;rADT,fg9 1 48dele toff 1oz16r 25d.25).fiog 1a 
3,53008.fi10l1 1 rcbecauſe&lzorr*22d.j1.,t111 li6righog/Landligrg! 33% firg'ly r intervals, & 
1 4zr-28”, firs leg rs, 34.31 get! finer latitude, fiipligrofliqrihus, & 138 rdays7.fi11813zc 
Moen 115,28 d,2'6'',f 119 16r115.23 dez6'io'),fizs leq; r Subftr, firzal33rz6d at1gl, fizglidin the 
Sun © 15,3512611 17 r10,349374 & 136 r9,999543.f12613r Signifer 119 rthe & l2ortue, fi28113c 
645 75 &126r.1969, f 129 141 r 22 he. f130 l2oryiz fr lg rue! 33" f132 15 rEclipſcos. 

In the Tables. 

Fol.1 againſt Oxfordr o 4' Sf 3 col.q 133r2/ 31/7 col5lzqrs, f, 4colz and 4, under 5 & I rAdde, fo 
cols l:o.rq4'11 &1l3;zr8 4877 f6 17 rexcced, f7colz ”= 1600 r242 200 againſt 1700r 2 52 28 45 
fircol,4lperule.r3 12 379,f13 col716rideg.r8%51// & colz1l33r28d, 35/2 134r29 d34 1 &1 ul, 
r 33" er, col 4 | 17 r 93855 124r 98695 col 3l:6r27 &cols 13218 4700, f 19colz againt Decemb, r 18 
7d12'40'',f2rcolal3ir 25" & colz 132121! farcol 14l27riq&1 z3r5q, fazcol6113r49/!, fry 
col6ligrqq&l12zr34, f3icola4isr6&colzlizrz3z, f3zcolz11i3rzg &cel;136r;! 36", f 46col 
4119732, f5o col 5 11 rg52592 & col zagainſtz6d. r6d.z1/ 36'',f 5gcol 5l34r 494928, feocoly18r3s, 
f76 col 4from11d. roz0d.r 6,6,7,8,9,10,11,12,13,14, 

Letters omitted inthe Diagrams. 

Fol 46in the liggle Circle at inſert P, f 34 in the Syfteme, dele R & F, f5o ar Snn, write A,f 59 between M & 
E inthe Ellipſis pur C, f 60 in the ſecond circle rowards the left hand inſertE,t 67 in the line © T inſert Z,f 69 
forn inſert m, f79 inthe line F B place Z, f81 in the Triangle DLLrDLT, f8&5 in the circle P N Q inſert E 
oppoſire to S,f 86 in the Perihelion point of the Ocbe, write Q , f 99 between C & F placeB withinthe Penumbra, 

Leſtmy Reader ſhould fancy a miſtake,f 105 inthe laſt Trigonomerrical Operation of the 25 Chap.l will here 
remoye the doubr, for in the Triangle there ſet down,from the two fides thereof, ACandAE, the angle ACE, 
orACZ is fouud 85d. 1! 28, Then ſecondly,in the Triangle A C Z, theangle A in reſpett of the parvity of the 
Triangle will be found 44.58 32// which in this Operation agzees with the Complement of the angle A C Z,and 
is found by the ſolucion of the Triangle, and not by taking the Complement of itro go d.butthar you may effe& 
i: withour ſccking the angle ar A,let your operati be thus. Rad. 90d.csACZ 85d.1'28%:r AC $/48/7:rCZo'q6'/ 

10000025 8938.7 740829 634637 
In the Appendix, f 87 11o r Bibliothecz f 881 zo r Kepler, & 1 43 rdeobſervar. fgz133rPYY.to8 lzgr vx 


126r 9: ew f 1001 25 r horariaram 1 28 r Sciatcriographum, f 101 1 48 for cſt, read eflct, 1 50. 
Ia the 


ird Part, and  & 10 Chap. for Aphelion & Perihelion © & Y, x Apogzcn and Perigzxon ©&C. , 
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Logiſtica Alcronomica. [4 


OR 
ASTRONOMICAL © 


ARITHMETICK 


W herein is ſhewed how to reſolve any Queſtion 


in Aſtronomical Fractions, that concerns the Calculation 
of the Cceleſtiall Motions, 


LF ASE ES " 
Þ. 52 SEC INNER 


Being neceſſary to be underſtood of all iuch .. 
as intend to ſtudy Aſftrozomze, and would reap profit © © | 
by the- following Books. 


BY be 
VINCENT WING, ” 


MM athematician, 


1 ay 


Jo. Ant, Maginus , in Prefat. ad Canones. 
Duicunque in ea verſantur eAſtronomice parte, que Aſtrorum motws, ac (ale- 
ftinm orbinm periedos numerorum ope metitur, quam ideo ſupputatricem vorant, 
rantum in Arithmetica profeciſſe eos nece ſſe eſt, ut «Additions, Subduftionis, CYul- 
tiplicationis, Partitions, & Pr oportionum inventionis CANOME S wrint- 
alioqui vanum in hoc Studio laborem ſumunt ubi enim omnia numerorum ope per fict- 
wuntur, incoverſare velle eum , quinumerorum ratlones ignaret eorumg ex numeno eſt, 


que fieri anulla ratione quennt. 


FF London, Printed, Anno Salutis, M. DC. LV I. 
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' ASTRONOMICAL 


ARITHMETICK: 
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S. I. 4 


dEforc my Readzr ent:r upon the excellent Doctrine of Aflronomy 

which reſpcctcth the Calculation of the true places ar:d mgtions, of 
the Stars and Planets, it will be neceffarie for him to geta perfe & 
underſtanding of Aftronomical Arithmetick, that thereby he may 
readily know how Altronomical Fractions are to.be 2ded, Sut- 
raced, Multiplyed, and divided, and how the proponigral part, 
in any queſtion, may be readily cxttasted, Ard that I may be very 
briefand plain hercwp, and {peak of nothing but what:-way concerne our purpef?, I ſhall 
not make any tedious preamble, but ſhall now come to ſhew how cvery Citcl: js vſually 
div:ded by Aſtronomers, that thereby the Reader may the better wdzrttargd, the na- 
ture of Altronomical Fractions, | 78 | 

The ancient Aftronomers taking into their conſideration, that the juſt njotions of 
the Calcitial Bodies, could not always receive their cxa&t Dimenſions by ufihg whole 
Signes and Degrees only, and therefore they thought it belt to diftribure every Circle 
into 360 Degrees, which they again have divided into 12 equal paity, called (:gnes, c- 
yery ligne conliting of 3e degrees. Bur if, ( according ro Alphonſms) wee uſe;Phyticall 
tienes, which is more proper, then the Circle 15 to be div:d<d 1nto 6 <quall parts, ſo ſhall 
each part contain 60 degrees called __—_ each degree whereot they again part into 
60 minutes, Every minute into 60 Seconds, and eyery tecord into 60 thirds, aud ſo on 
till you come to tenths, and further if need require, This kind of dividing a Cucte 
hath been always accounted moſt ready, and 3s till retaincd to this day, becauſe rh:re 
isrio number tound -{o apt to receive ſo many Diviſions under roo, as 60 is, 


Fd 


The Order of the Diviſion of the parts of time, or of a (rele 
Hin 14 48 _ #: A Day > wa i" Ht nt _ Al | 
43 3 4 22 1a | or | 1? 23 , 3 Py "& | 


Degree | þ. 
l Sexagene® | w_ _ Scrupula, .-,  f} [ 


F . 
[ 


Hitherto 1n brief of the Diviſion of the Circle, Wee now paſſe on rothoſe Arith- 
mericall operations, that nearly concerne-the Calculation of the Planetarie nwrions, 
which are, Addition, Subſtra&tion, Multiplication, Diviſion, and the finding out g the 
proportional part, ER: 70 ' Of 
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2 ASTRONOMICALL 


$. 2. Of eAftronomicall «Addition, | | 

Ddition is the colleEting or bringing together of -two or more numbes into'one 
ſumme, the chicf uſe whereof being to gather the middle motions of the Ph- 
nets out of the Aſtronomical Tables, which when we are to perform ( :s in the 
' -» _ fourth Bookthis is often in practice) then all the numbers to be added, are tobe 
placed one under another, according to thexr Denominationand eu to wit, Signes 

— - aundex Signes, Degrees under DIE es undet Mnnes, and'Seconds under $c- 
'conds; & he de ceteris, But if the Ad8dition be of 'time, let Dayes be*place@ under 
Dayes, Houres under Houres, and Minutes under Minutes, &c. afl which ought to be 
diſtinguiſhed one from another by lines, pricks, or the like, that they may, every of 
them, be the better known aſunder: and immediately under the numbers which you are 
to reduce into one ſum, draw a line ; under which place the Aggregate or total tunune : 
which that you may perform, you mult alwayes begin with the fixft column on the right 
band, adding all the numbers in that row, into one ; after which manner you muſt pro- 
ceed till you come to the left hand, and have finxſhed your Addition, And then hatily, 
that you may know the jult value of all the ſums ſo diſpoſed, you mult again begin ar the 
right hand, out of which (if it exceed 60) you mult take as many times 60 as you can, 
and fer down the reſidue, then you muſt come one ftep more towards the left band, to 
which tumme you mult adde ſo many units as you calt away 6e, and then ayain, out of 
that number, calt away as many times 60 as you can, and fer down the refiduc, as before. 
And thus you may proceed to the left hand, onely remember when you come to de- 
grees, that as many times 3o as you can, is to be caſt away, and fo many units 1s to be 
carried to the place of Signes (unleſs you work by Phyſical numbers, where you are to 
obſerve the former way {till: ) and laſtly, when you come to the place 'of Signes, caſt 
away as many twelyes as you can, and n 6d the reſidue 1n its due place and order, as you 

are directed in this following Example. 
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L's 63 {106 [176 | The Summe. 
o_ 4 48 | 56 | The Summe reduced. 


In this Example, I begin firſt with the ſeconds towards the right hand, and finde the 
ſum of them (acording to common Arthmetick) to be 176, which being divided by 60, 
you ſhall finde in the quotient 2, and the remamer- 56, which remainer I ſet down un- 
der the column of ſeconds, then in the ſecond column I finde the ſum of the Addition 
106,to which I add the 2 that I kept, and the tum 108 Ipart by 60, and the quotient is 
1,and the remainer 48, which I ſet down. Then thirdly, I come to the column of de- 
grees, and finde the ftumn-by common Addition to be 63, to. which I adde the quotient x 
before reſerved, which maketh 64, and this being divided by 30 (becaute go degrees 
make a Signe) lcaveth 2 Signes and 4 degrees, wherefore I er down the 4 degrees, and 
catry on the 2 to the column of os Fa which maketh 23, from which taking 1 2, there 
reivains IT! Signes, [0 that the total ſum of this Addition 1s 115 44 48” 567, 

Bur my brdunary manner of working 1s thus, Farſt,-I take the unites of the ſeconds 


and adde them together, which in this example make 16, then Ifet down 6 and carry | 


x to the tenths of the. ſame Column, and it maketh them 17, out of which I rake as many 
fixes as T can, wheh is. two, and ſer Yown the remainder 5, Then ſecondly, I adde the 
uniticP of Manutes rogether, which make 16, and the » that I caſt awa being added, 
peoCuceth18, fo I fet down 8 and Keep 1, which I adde to the renths of that row 9, and 
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ARITHMETICK, 2 


from the ſum 20 I take 6, and there remains 4, which I ſet down under the tenths in its 


order. Fhirdly, I add together the unities of Gegrees, as before, and they make!24 ; So 
I put down 4, and carry 2, which I add to the tenths of degrees being 4, and it maketh, 
6, which I divide by 3 ( becauſe 3o degrees make a whole figue J and the Quorme is 2, 
and © remaining, Which cipher I ſer down and carry 2'to the place 'of fignes , where ir 
maketh that ſum 23, from whichcafting 12, there remains 11 ; ſothat as before; the ag- 


wm : # abs 
oregate of our Addition 3s 11 fignes, 4 degrees, 48" 56 | |: 


1 


$. 3. Of Aſtronomical Subſtrattion; ©» \ 1 


QUbſtration isthe taking of one number from another, that what is | maining may 
be known, wherein we areto place each number under his like kind, as ;bove 1s 
admona ſhed in addition, and to begin allo at the right hand, paſſing from! the leſſer Spe- 
cies to the greater ; and whenſoever it hapneth that the lower number is (;reater|then the 
higher, that it cannot conyeniently be ſubltrated, you muſt then borrow 66 tom the 
next greater ſum, and having ſet down the Remainer, you muſt proceed to the r'ext Co- 
lumne, where you muſt remember to abarc a unity from the higher number , fx the 60 
you before borrowed, but when you come to degrees, you muſt borrow but 30, md if it 
be hours, borrow but 24. To illuftrate this, I will give an example , where 2 ſipnes, © 
degrees, 8' 44" areto be ſubltracted from 6 fignes, © degrees, 30' 32”. {Ws 


_ 7 


Sj D ©. | & | Denomination of the Species. | 

6 o | 10 | 32 Fours from which Subſtrattion is madel bs 
1 2 |101 8 | 44 | Number to be ſubſtratted. | (a | a 
[2 __ I 4 The Remainer, oO 1G: ut: 


Here you may ſee I cannot take 44 out of 32and therefore T borrow 1 from the 
next left hand Columne, which in this equalizeth 60 !”, and that I add to 22 and it 
maketh 9 2 '”, out of which I rake 44”", and there remains 48 ”, then inthe ſecbnd Co- 
lumne, becauſe I borrowed 1' from 10 * there 15 remaining but g”, from which I take 8, 
and the remainer 1' Iſct down, and proceedtq the next, where we cannot take 10 de- 
grees out of g degrees, and therefore /out'of 6 ſignes in the next Column I borrow 1, 
Which here maketh 3o degrees, from which taking 10 degrees there tenains 20 degrees, 
and then laftly,from 5 Ggnes(tor there was 1 figne before borrowed) take 2and the reſi- 
due is 3 fignes ſo as the whole remainer is 3 bignes 20 degrees 10:48 

It you would now know whether you haye wrought true, or not, you muſt/add the 
humber to be ſubſtraced to the remainer of the fabſtraCtion, and if it ſhall be/equal to 
the number from which Subſttaction was made, you-may conclude your operatjorto be 
truth. As here, 3 fignes 20 degrees 11 48 being added to 2 fignes 19 degyees 8” 44 ** 
it produccth 6 {ignes © degrees 1o | 32 *' which being equall to the namber, from which 
Subſtation was made, intimates, that the work is cxact, vpn at 
UP, { 

wo 


_ $.4. Of Aft rongmical Multiplication. 


Ultiplication 4s the drawing forth, or producing of a third niimber by maulriphying 

two numbers the one unto th: other, The belt way to performe it, in my jijdgme! 
is by the Sexagenarie-Table, whoſe uſe you have in Maſter Blundevills Exeryaſes;and 
becauſe it is here very requiſite to be treated of, I will fhew how it may be effeficd rwo 
ſcyerall waies. Firſt therefore place the greater number or mulriplicand avove,..and un- 
der the ſame the Multiplicr, and be frac. 6s all the Specics of the one, fall dirodtly under 
the Species of the other, which for feare of errour, may be dfungnilhed by pgipendicu- 


lar lines, which done, multiply the ſeveral ſummes one by an y accordinjy to come 


* mon Arithmetick, and then add the ſame together, and as often as any'of then; ſhall ex- 


SF. EJ 


ceed 60, you mult divide the ſame by 606, and ſet, down the ref:due carryzrg on the . 
Quotient tothe next Columne'on the left hand,and fo on ag you are YireRed an Addi- 
tion. But I ſhall make this more plain by the exawple following. , * | + _ 15 A+ 
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Firſt I multiply 3 into 1&6, and the product 30 Tfer urder the denomination 4, be- 
cauſe that the denomination of the Species ſtanding over both their heads 182 which 
doubled maketh 4, appointing to the product his proper denomination ; then I-multiply 
3 into 24 and the Product 72 I place under th: denomination z,for the 2 whichſtandeth 
over 3, and the 1 over 24, makes together 3, directing the Product to his place of deno< 
mination; Thirdly I multiply 3 into 17, ard it makes 571, which I place under his de- 
nomination accordingly. Thus are you in like manner to proceed withthe ſecond and 
third numbers of the multiplyer, as you may ſee in the Example, and when that is done 
add them together as 15 aboye directed, putting every ſum in his proper place,and if any 
ſum riſe to 60 or above, part the ſame by Sexagenary Diviſion, and ſet down the re- 
mainer, keeping the Quotient in minde, to be added to the Product of the next ſum to- 
wards the left hand, but Inecd not mnfilt longer upon this, for the operation isſo caſe, 
that it needs not any further Explanation then what is here given, yet I will give you 
alſo the operation by the Sexagenary-Table. 
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reaſon above given Iſet under the Index or denomination 4, then I nultiply 5 1nro 24, 
which in the Table yields r, 12, whereof I ſet down the 12 in 1ts proper place, and car- 
ry on the 1. Thirdly I multiply 3 into 17, and to the ProduRt 51 I add the r that I car- 
ried on, and it makes 52, which is to be placcd in its order, as you may ſee in the work, 
Then having done with the firſt figure of the multipher, I cancelLit, and proceed to the 
next 11, viek I multiply into 2c, ard the Preduct 1s 1, 56, of which I ſer 
down 5© in its place, and carry on 1: then I likewiſe multiply 1x into 34 


which make 4. 24, and the 1 that I carricd, is 25, which Ifet down and carry onthe 4, , 


and finally I nwftiply the ſaid 1s +10. 17, and to the Produtt 3.7, I add the 4 tharT 
carried, and it wodicet, 3. 11, which I place in order, as before, And thus having end- 
ed the ſecond Produd, I procecd to the tinding out of the thud, by multiplying 16 into 
Jo, the Product whereot you ſhall finde by the Table to be 1. 4o, whereof I er down 
the 40 and carry 1. Secondly I multiply 10 into 24 and finde the Product 4. o, whicre- 
unto Tadd'th: 1 that I carricd on, and it makes 4, 1, whereof the r, 1 pur down, and 


catry 4, and-laft of all multiply 10-into 17, and it produceth 2. 50. to which adding the ' 


4 1 reſerved, it makes 2, 54, which I place feverally in their order, which done Todd 

th2m zpeother, and find: the Produdt of the whole multiplication to be 2 Sex. 57 dev. 
1378/2120, as betore, 

: of 
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Here by the Sexagenary Table 1 multiply 3.into 10, which make o, 30, which for the 
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yg. 5. Of Aſtroggmicall Diviſion, 


EIvion 1s the diſtribution of a —_ given into parts, by ſceking how|many 
-unes another numbex is conteined therein, that ſo the third number, I: the 


Quoricnt, may be found. ; | 

Now to divide the number given,you mult firſt ſer down the Indices,orDeno- 
minations of the Species, as before, and under them, the Dividend and the diviſor, as 
in th2 following Example 1s manifelted ; Then conſider whether or no the firlt number 
of your diviſor be greater then the firſt number of the Dividend, beginning atthe lofe 
hand, f># if fo, you muſt place your Diviſor one ſtep further tothe right hand, and then 
mulkiply the hit figure of the Dividend into 606, (becauſe eyery unity there makes 60, 
in che nexc row towards the right hand ) and tothe Product add-the next figure of the 
Divieend, the jfum whereof divide by the Diviſor, ſeeking how many times the firſt 
figure thereof is conteined in the firſt higure of the Dwwidend, and ſet down the Quoti- 
ent in {ome coivcnient place on the right hand, then multiply the ſaid Quotient into 
the Divitor, and the ProduQ ſubſtrat trom the Dividend, and the remainer ſet under 
neath in us place, and under it again put the Divſor, by which divide the remajner of 
the dividend,as before, and accordingly as you ſhall finde it conteined therein,you muſt 
extract the ſecond figure of your Quotient : And if any thing of the Dividend do yet 
remain, you mult div1d2 it as betore, and inthis manner proceed till your work be finiſhes 
ed, as more fully ſhall be explained by this Example following, *y 
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Firſt, I marft begin at the lefr hand, and becauſe I cannot finde 10 conteined in 2, 
therefore 1 redrce it according to Sexagenary Daviſion, and it makes 120, tawhich I 
add the 57, and the total is 1977 deg, wherein I finde the Diviſor is conteined 17 times, 
which I ſer apart a5 the firft number of the Quotient, then I multiply 27 into the Diviſor 
1© deg, 11? +, and the Product 2 fignes 53 deg. 7 * FI el place in its order under 
the Nivid-nd, fiom which 1 ſubſtract it, and ſer down the remainer in its que place 
adeg. 6' 7" 2 (30 7? ardunder it, the Diviſor, as in the operation is expreſſed. 
Then ſeconcly, becaute 10 1n 4 1snot to be found, I multiply 4,-into 66, arjd to the 
Product 240 ' I: dd the 6” which maketh 246 wherein the Diviſor 10 1s cþnteined 
24 times, Which I place 1n the fecord number of the Quotient, by which I'multiply 
th: Diviſor 1© deg. 11 *3 77, and its Product 4. 4. 25. 12, Ifubdut fromthe remamn- 
er above, and there reſterh 1 * 41." 50" 30 ”'", under which I again ſet the Diyiſor, 
and becavſc 1© 15not robe found in 1,T multiply x into 66, which being addjxdto 41, 
makes 101, wherein 10 js contained 10 times, which Iplace as he thirdr umber.of 
the Quotient, And then laſtly, T multiply this third figure of the Quotient 19 into the 
Divilor ro deg, 11 * 3 "ard finding he Produdt thereof 1 41 '/ $0150 ro be e- 
qual to the remainer laſt tound, it ſhewes the work is ended, 6d $409” 

There arc to things in Diviſion further to-be heeded, the one is, that if you finde 
any figure. mw your quotient, that 1s multiplyed into. the Diviſer, to be el then the 
Dayidend, or renwincr of it, from which it is tobe ſubſtraſted, you mult then djymini 
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that figure in the quotient by aunity. The other 1s that if you would know the Deno- 
mination of th2 Species of your Dryvifion, you nuſt conſider what I ſaid in multiplica- 
tion, and you ſhall have the Species reſulting,as the former Example declares, 

The former Operation may be performed with more eaſe by the Sexagenary Table, 
for finding 1c, in the head of the Table, deſcend that Column till you come to the nexr 
lefer tum to 2. 57, which is 2. 50, againſt which in the firlt Column on the lett hard 
1s x7,then as before I multiply this 17 into the Divitor, and its product 2. 53,7. 51, 
being tubltrafted from the Dividend, leaveth 4 67 2 3e, then ſecondly in the ſaid Ta- 
ble under 10, 1 ſeek the next leffer tum to 4. 6, which is 4. ©, againſt which in the firſt 
Column on thz 1:& hand ſtands 24, which I multiply into the Diviſor, and ſubltra& 
it from-th: remainer of the Dividend, as before, and ſo I proceed till the Diviſion be 
fnithed, for it agrees with the former work, only the numbers in the Table, are more 
cxpeditious, being reduced to Sexagenary Diviſion, 


S. 6. Of finding the Proportional part. 


*IHe part proportional is to b= ſought by the Rule of three, otherwiſe called the 
,  Golden-Rule, wherean are given 3 proportional numbers, to finde a fourth, 
"MM. which is effected by muktiplying the ſecond into the third, and dividing the 
___  *produbyhe firſt, that to the fourth may be known, which is the number, or 
part proportional, Now the knowledge hereof being exceeding uſefull in Attronomi- 
cal Calculations, I ſhall here give you an Example or two, to ſhew how all other que- 
ions of the like kinde may be relolved ; to which end I ſhall ſet down one Example to 
finde the proportional part in the Tables of the Aquations of the Planets, therefore 
ſuppoſe the Anomaly of & be x Signe 16 deg. 15 * 25 /, 2nd his Aquation be re- 
quired, 


Operation, 
| S Deg. Deg. ? ah 
The Anomaly of & 41 Io >Equations 6 [is $0 
I Iq E 6 -in3 41 
The Difference of Equations - gn 4 


Then Say, 1f 1 deg. or 606 ' give 8” x1 9 what ſhall 15 / 25/7 give ? Here becauſe 
rhe firſt rerm is a degree or integer, we need dono more then multiply the ſecond in- 
to the third, and the Product will be the fourth proportional. 
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| ff "1 [ | Species, | Though the proportional part 
| 4M | tas | here found extend above ſeconds 
[33.17.58 mo #0 we to thirds and fourths, yet you 
| £4 3 5. eev44. 8080 may ſafely omit them, and take 
| | ; 49 35 only the min, and ſeconds, as in 
| 2 3 20 |: Produls, the Example, 
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In, other operations, where the firſt terme isa Fraction, then you muſt alſo uſe di- 
viſion, for ering gucipiyed the ſecond terme by the third, the product muſt be divided 
by the firkt, tor 1lluftration whereof we ſhall apply our Example to the Lunar Eclipſe 
I652, September 7 D. where having the quantity of the Moores Diameter 33 ' 28 
and thz deficient Scruples thereof 29.” 14 Iam deſirous to know the quantity dark- 
ncd in Digits, whereof the whole Diameter of the Adooxe is divided unto 12, The 


queſtjon 3s thus reſolyed, - | 
S wh 4 If 23 2 pine 12 Digits, what ſhall 29” 14 ” give? 
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1 

Firſt I multiply 297 14” into 12 deg. and thz produt is 5 deg, 50748 which as it 
the operation, I divide by 33928 © ( as you may fee inthe worke) and the quotient . 
1s 10 deg. 28 7 55 ” whichis the quantity of the ſaid Eclipſe, [- | 

Sometime it happeneth in A{txonomicall-Calcylations, chat the Sexagenarie pumber 
falleth in the ſecond place, as when we ſay, if '48* 28 /7 give 607 whar ſhall 25” - 
10 give? Here 1 multiply 25 10 into 60/ and the Propuct 25 deg..10 '/o.” I part 
by 48 ' 28” and the Quotus 31 "9 "is the fourth proportional, F 
S. 7. Of the halving of Aſtronomical Frattions, |, | 


1 
l 


Or the halving of a ſum, yeu mult diyid2 th: ſum givenby 2, begining atthe lefe 
; hand,as you are directed jn Divifion,wherein you areto begin firlt with theSignes, 
; (it your number be ſq great)where if your numberbe uneyen,you mult rqkethe next 
leiſer ſum, 8 carry on for the edd number 30,to the place of deg. tro which you are to add 
the number there tound, and the aggregate thereot divide by 2, andifa Uuity remain, 
then carry on 60,to the place of minures,to be added thereto,which likewiſe part by 2,and 
| ifa Unity do again remaim,you mult add 60.,to the ſeconds of the next row,which dwid 
| again, as before, and ſo you mult procced till you have gon through your ſum given x 
TH which being finiſhed, multiply the faid quoriept by 2, aud ifthe product he equall to 
the Dividend, your operation 15 exact, otherwaics you have miltaken'in your Davifion, 
Taexplain this further it is 1n a manner needlefle, yet becaule Iam dzfirous ta-make eye- 
ry thing as plain as pollibly IT can, tor the good of my countreymen,.I ſhall give you 
this Example, where 7. 13 D. 45 16 are to be halved or pyrted þy two, 


$ _ DB: "7 Sons | 
7 13 45 16 Sum given, 


3 21 2 38 - | Thejuſt halfe, 
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In this Example, 2 is contcined yn 7 fignes three times, ard x figne xempining, for 
which I carry on 30, to the /place ot degrees, which added to 13, make 43 deg. now- 
theſe 43 deg. being: parted by 2, the quotient is 21, and 1 remaining, therefore I feg 
down 21, and for the 1 that was remaining, I carry on 6c, to the place: of minutes, - 
which with 45 ” make 105, this halved, or divid:d by 2 gives in the quotjent 52 and -. 
I remaining ? then laſtly tor the 1 I reſerved, I adde 606 "to 16 '' andthe ſym 56 ” be- 
ing divided by 2, giveth 38 '* and nothing remaining, which I fet down jn its place, » | 
{o that I finde the juſt halfe of the tum given to be 3 ſignes 21 deg. 52 38 7. | * 
Thzre is one thing farther r0be obſerved. #1 Altranomical Argthmerick, that when the” ; 
two numbers given, are of diyers Denominations, as Fgnes deg+min. ſeconds, and daics 
houres, minutes, ſeconds, thzn it's requiſite you reduce your houres apþd minutes 
of the houre into minutes of the day, which you may perform by the Table/of convert- 
ing houres and minutcs of an houre unto min, of the day- Supa therefore you would 


reduce-29 deg. 12 homes 4474 into minutes of th: day, then worke thus, | | ; 
| | bf b 
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| F,—| Thus having reduced your f 
, / / Hu your lum, you ma 

OI RE : " " hen work as before 1sdeclared. Bi | 

3 I forbeare here to treat of Natural Arith- 


, + = _ o© |metick in whole numbers and Fraftions, for 
| ” 1 OE chough Addition as SubltraRtion 1n that kind 
Sum reduced 29 deg. 31150” 10" 0" be required in this book, yer the knowledge 
chereof being fo common,that I omit It, and 
the rather becauſe we have ſo many AuthowrS 11 Engliſh, that treat very excellently of 
that ſubje&, which I wiſh him tobe a lirtle acquauited with, that ſhall (tudy this excel- 


lent Science, 


S. 8. An Explanation of ſome operations in the 2 part. 


In the 3 part is contzined an accurate Theorie of the Planctarie Bodies, and Orbes 
| Caleſtial, wherein for brevity ſake we haye not 1n every rticular operation given you 
the worke at large by the Canon, nor in all places made illuſtration in numbers, yet 
have throughout given the Reader the Analogic in Trigonometry, by which iris to be 
performed: and having in ſome places, done ut Algebraically, in which way every one 
15 not acquainted, it will not therefore be impertinent to giye "— a ſhort explanation 
of it, that thereby the meaneft capacity, may the more ſpeedily atreine to the perfeR 
knowledge of what is there intended, and therefore I defire my Reader to take notice, 
that there are but two Analagies handled in ſpecies, whok explanation here follow, 
An example in 2 Chap, 18 where is this Analogie. 

Radius go deg. :5.1” 52” :: s, 17deg. 27” 56” : 5.0" 34, 
Whish is thus to be read, As the Radius go deg, is to the figne of x7 52  {o is the 
fienc of 17 deg. 27” 567-4 the figne of 0 347. 

: Illuſtration in Numbers, 


/ 


Radius go deg. 10,00000 
Sine 1 52” 6,73453 
Sine 17 deg. 27 56” 9,47731 
Sine o*' 34” 6,21184. 


The next Analogie in the ſame Chap. ſtands in this manner, | 

D H-+HN : D H—HN :: :N + D : £ NXD, ES N16243716 

734% 72499 B81d1636”,81d16/34,3 2 — 2 Do o 3 

Which is thus, As the ſum of D Hand H N, is to the differenee of D H and H N, 

ſo is the Tangent of halfthe ſum of- the Angles D and N, to the Tangent of half the 

Differetice of the ſame : then to the half ſum of the angles N and D,add ing half the Dif- 

ference of them , it produceth the Angle N , but ſubſtraRting from the {aid half ſum, 
the half difference of them,it leayeth the angle D. 


Illuft ration in numbers. 
Sum of D Hand H N 72407 4859780 
Difference of them 72493 4859756 
Tangent of halfthe ſum of D & N 81 deg.16* 36// 10,8 14066 


Sum, I5,673822 
Tangent ef half their difference $1.16.34 _ 10,814042 


Sum 62.33.10 Angle N, 
Diff 2 Angle D. 


| '  Theendofthe firſt Book. 


Pd 


| 


| 


DoTrins Spberica. | 


The dodtrine of the Sphere 


Whereinis ſhewed how to reſolve all the moſt uſeful 


Problemes in Aſtronomie, reſpeQing the Prime Motions of the 
Sun, Moon, Planets, and Fixed Stars. | 


How ſpeedily to enucleate their Parallaxin Altitude 
Longitude and Latitude, both without and with Laticude, ar 
any monenr, or inany Region whatſoever» 


All which are performed by ſuch reall and evident 
Demonſtrations , that the Reader may ſpeedily attainto'a 
perfet knowledge thereof,  _ 


T3 


BY 2 2 


VINCENT WING 
eMathema. - i Þ 


Vireſcit uulnere V irtus. 


6-7 London, Printed _— Saas, M DELY | ; | 
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| Epaa, Mariah. 
A Figure of the Circles in the Sphere. 


CO ns I OED 


|| 
Spbera 4 Theodoſio fic deſcribitur. 
Sphzra eſt _ ſolidum una ſuperficie conten- 
tum, in cujus medio puntus eſt, aquo omneslinex 
ductz ad circumferentiam ſunt xquales, 
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Aſtronomicall Propoſitions. 


CHAT :H 


© He Parts of Aftronomie are two; the one ref pecting the appazent, Di- 
& urnal Motions of the Planets and Stars from Eaſt to Weſt, called 


. - 


Dorina Spherica, th: other their proper and real motiotr teas 
Dottrina T heorica, The tormer whereof, which the Greekes ll 
a ruxtiuepes, or the duly motion, 'we ſhall here treat of, and ſhew 
yd how to :eſolve all the moſt uſeful Propolitions of che Sphere hy the So- 
Þ " Jution of Spherical Triangles, which I conteffe are already handled 
by ſundry learned Mathematiciars, as Prolomie, Copernicus, $ chreckenfuchfigs, Joan- 
ns de regio monte, Petiſcus, Kepler, Longomontanus, and others, but nor 4197 to my 
knowledge, that in Engliſh have 1o amply inhſted thcreon, as thou ſhalt hgrr'finde I 
have done , and therefore my d:fire 1s, that thou: wouldit reade, Practice, and r ape the 
profit of what is here writt-n, and be affured that whatthou readeft (if well uridhritood) 
will not a luttl= plzaſure the Engliſh Tyco, and ſpeedily bring him to a more perfe& un- 
deritanding of the following parts of this Book , for which end this was pripcipally 
intended, _ 


! | 
Probl. 1, l. 
Having the Suns greateſt Declmation , together | 
with his Diſt ance from the next Equinottial pint, to 
finde his preſent Declination, 


In this figure let AD B repreſent a quadrant of 
the Zquator, A E Ca Quadrant of the Ecliptique, 
F Band F D, circles of Declunation, which fall upon 
the Aquator at right Angles in the points A and D, 
comming fiom F the Pol: of th: World; and more- 
over let A denote the Equinoctial point, B C, or the 
angle B A C, the greatelt Declination of the Sun, and 
D &, che Declination of the point required. | | 

Suppoſe the Sun be 1n 19 deg. 16 *29.7/V,(asin | 
the Echpſe of che Sun 165 2, March 29) and his Declination be ſought. Therefore in 
the Triangl: A D E, are known (1) AE 19deg.16' 29 '.(2)EAD 23 deg, 31, 
30 ', Hence the Suns Declination is 7 deg. 347 16 *,, 1 : 
Radius 90d, *s. DAE 23d. 3130” :: s AE19d.16" 29:5, DE7 4. 34' 16” 
10000 C00 9661135 9518643 9119778 

& | Probl 


: 


Ong 
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| Probl 2. 
Having the greateſt Declination of the Sun, and his Diſtance fron the next EquinoSial 
Point, to ae his right Aſcenſion. 
In the Triangle A E D, we are to finde the Right Aſcenſion A D. 
Radius go d.::,AE 19d. 16' 29” :t 65, EAD 23d. 31' 30” : 5, AD1794. 46' 49", 
10000000 9543695 9962315 9506010 


Probl. 3 o 


Having the Elevation of the Pole and Declination of the Sun, to finde his Amplitude 
of riſrng and ſertihg, | | 

The Amplitude of the Sun 1s his Diſtance of rifing or ſetting fromthe true points of 
Eaſt and Weſt, which is found by SubſtraQting the Artifical fine of the elcvation of the 
Equator, from the Sum of the Radius and Artificial fine of the Suns Declination, ſo the 
remainer will be the Artificial ſine of his Amplitude deſired, 

Ss, 38 d. 28 ” © '' > Raduiws 90 «2:3 7 d. 34 * 16”: 5, 12 d. 13' 42 go 

9793632 10000000 9119778 9325946. 


Probl. 4. 
Having the Declination of the Sun, to finde bis true Place, &c. 
Tathe former figure. from the Declination of ©, D E 7 d, 34 16 '', and angle 
E AD 23d. 31 30 ”, we ſhall ſpeedily finde his Longitude AE, 
s, EAD 23d. 31730 ': Radius god. :: s,DE74d. 3416" :;,AErgd, 63g”! 
g960Il35 1 ©@000000 9119778 B518643., 
2 


Probl. 5. 
Having the Right A [cenfion of the Sun, to finde his true place, 


Radius 90:cr, AD 17d. 46' 40” 5: coEAD 234.31 307:cr AE rg9d.16'29 
I cO00000 10493986 9963315 | 10456341. 


: Probl. 6. 


Having the Latitude of the place, and Declination of the S «nn; to finde the Aſcenſi- 
o al Difference, and conſequently the Suns Riſing and Setting, andlength of the day 
| and night, 


In this Diagram, let Z XV OPZ, bethe me- 
ridian X BH the Horizon, Z the Pole of the Mo. 
rizon T BO thc Xquator, whcſe Noh Pole is F, 
the South Pole V, MB L the Cemplement of the 
Latitude, L M the Suns Declination given, where- 
fore in the Triangle B LM, to finde the Aſcenuon- 
all Difference BL, 


t, MBL 389. 28': Radius god. :: 6, LM7d. 34'16:r. BLod 37'51”, 
9900086 - 1COO@000 9123575 9223 3489. 
Probl, Ts: 


Having the Right Aſcenſion of the Sun, and his Aſcenſronal Difference , to finds his 
Oblique Aſcenſion and == 5 Boa 3 f if , bo f 


To do this, you muſt obſerve the two following Rules. 
t. When the Declination is North you muſt Subſtrat the AſcenfionakDiffterence from 


lg the 


bli c{c2ni; 
together, the Sum will be the ovlique D ſc:n{;on, 


Sas,” Eats DE od 
2. When the the Declination 15 South, add th? Alcenſional Difterencg ahd right gn 
Aſcenſion tog:ther, thz Sum will be th2 oblique Alcenſion, vur if you make Subſtraction, 


th? remaiper will be the oblique Deſccniton. 


Right Aſcenſion of © by the 2 Probl. 
Aſcenſional Difference by the 6 Provl. 


The oblique Aſcenſion 
- The oblique Deiceniion 


Provl. 8. 


To finde the time of the Suns Riſing and Setting, with the length of the day and night, 


Finde the Aſcenſional Diffterence by the 6 Probl. which being reduced intotime, add 
the fame, when the Sun is in the Northerne Signes, to-the ſemidiurnal Arch of the Right 
Sphere, 6 houres : but Subltract it theretrom, when he 1s 11 the Sourherne Signes : for {o 
the Sum or difference will be the Semudiurnal Arch, which.doubled, is the day Arch) 
whoſe Complement to 24 houres 15 the Night Arch, which biſected is the time ofthe 


Suns riſing 0 
Semidiurnal Arch of the right Sphere 
Aſcenfional Difference in time Aa. 
Semidiurnal arch, or time of © ſet 
Whoſe double is the length of the day 


3 ; 
Complzment to 24 houres 15 the lengrh of the night Io 42 58 


Which biſeted, gives the time of © riling at 


Probl. 9. 


1 » 
Hauins the Elevation of the Pole, and Declination of the Sun, to finde the quantity 


eitber of morning or evenings Twilight 


In this figure let LGR KL repreſent the meridian, 
G A Hz the Horizon, L the Zenith, M' the Nair, RAK 
P th: North Pole, O the place of © in the 
Summer, X O the deprefſion of th? Sun undet the Horizon 
18 deg, when the day 15 faid to dawne; this knows, let us * 
K ſuppole the Sun in the Summer time, in © IT, where his 
Declination is 20 d. 13* 22 North; wherefore incthe 
Triangl-L P O, aregiven (1) PL the Complement of ' 
the Poles Elcvation 38d, 28 (2) L O the Diſtance of F: 
© from the Zenuth 1 a8d, (3)P O the Complement of the 1 
Suns declination 69d. 46 ' 38, Hence to finde the an« 

| I 


the Aquator, 


ole LPO. 
PO G6gd. 46' 38” 
FL-:| 38 28 © 
Differ. 31 18 38 Sumr, 
Bai: LO 1c$d. o” o'' Sum 2. 


Difference 31 18 39 
Sum, 139 18 38 
Difference 76 41 32 
Half: Sum 69 239 19 
Halfe Differ 38 20 41 


Sum I 19,766199 
Anatovie S290 20,000000 


C Sum IIII 


ProBLEMES, 


che right Aſcenſion, and the refidue will be the oolique-Aſcenſton; but if you add? them 


S, 9,972367 
__S. 9,793832 


q 
A 


{ 
J I 
i + - 
j 


BA: 5 


179d 46" got 
9 37}; $0 
8 8 49 


37 | 2: - 38 


k 
x 


i 
1 


ho. #0 


, 


= ''D 
oO 38 31 
6-38 , 3x 


I9.766199 
20,000000 


9,97 2026 : 
95792665  * + 
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The Logarithm of the 4th. Sum bifected is 9,999246, whoſe Arch is 86d. 29 30” 
whoſe double 193 d. 157 15 the angle LP O, whoſe Complement tothe Scemicuele 18 
69. 45 / which converted int9 time giveth © ho. 27” which 1s the time ofthe day break, 
at the time propoled. | Ee Tg | : 

But Suppoſe the queſtion be to finde the tim? of Twilight in the Winter time, when 
the Sun hath Meridional Declination., we muſt then Subtiract the quantity of che Suns 
Depreſſion from the Quadrant,& the reſidue 1s the diſtance of the Sun fiom the Nair, 
which being knowne,the operation will(in a manner ) be the tame as before. Therefore 
let us ſuppoſe the Sun to be in the oppoſite point to the tormer,vrz.-mn © 2, having 

Declination to the Southward 20d, 13' 3277. Now inthe 

Triangle Z X M are given (1) Z X the Complement of 

the Suns Declination (2) X M the Diltance of the Sun 

from the Nadir 72d. 0” ( 3) ZM the Complement of the 

Poles El:vation 38 d. 287; hence by the Solution of the 

Triangle, we finde the angle X Z M 86d. 1 3' 52% which 

converted into time, giveth 5 ho. 44* 53” for th* time of 


the Matutine Twilight, 


P rob]1, 10. 


Having the Elevation of the Pole, the declinationof the Sun, and his diſtance from 
the Meridian, to finde the Altitude of the Sun, 


In this Probleme are 3 caſes 1 if the Sun be in the beginning of Arzes or Libra, 

| In this figure let Þ M R Þ be the Meridian, A 7. O 
the Zquator,M Z R the Horizon,H the place of the Sun:, 
AH his diſtance from the Meridian 3o deg. now inthe 
Triangle Þ A H are knowne, (1) AH 3odeg. ( 2) 
A Þ 51 deg. 327 (3)P AH godeg. hence 1s givenP H 
57d. 24'137. 

For as the Radius 9» deg. 1s to the Coſine of A H 3o 
deg. ſo is the Cofine of A P 51 deg. 32/, to the Coline of 
H P 57d. 247 137, whoſe Complement LH 32d. 35” 
47 ”/ 1s the Suns Altitude defired, 


2 If the Sun be in the Naxtherne fignes V,, &, 2,S,o, mM, inthe Diagram anncs- 
&d, G L Z G repreſents the Meridian, AE C th: Equinoctial, F rhe North Pole of the 
World, LE R the Horizon, G the Zenith, B H D a parallel of the Suns Declination, 
F O the Meridian of the $n, B H the Suns dittance from the Meridian of the place, 
O H the Suns declination North, F G the Complement of the Poles Elevation, 

Let the queſtion be to finde the Suns Alcitude atthe ap- 
parent time of the true d of the Luminaries that happencd 
the 29 day of March 1652, at 10 ho, 247 44” ante meri- 
diem, at Which time the Sun 1s diſtant fromthe Meridian 
23 d. 49” having North Declination 7 d. 54” 16 
R Wheretore in the rriangle FG H we have knowne ( 1 } 
the Complement of the Poles Elevation F G 38 d. 28 
S (2) the Complement of the Suns declination Þ H $2d. 
25' 44”1(3) the included AngleG FH 23 d.q97. 


Radius 96 d. :t.F C 38d. 28” i: co, GFH23d. ag :r.FK 36d, 0'39", 
10000000 g9coos8 9961 346: | P062433. 

FromE H $24. 25 '44 "take FK 36d.0 39 and there remains & H 46 d. 25 i a 

cs. EK 36d,0' 39: co. G 384. 28 7:: co. = 46d. 25'5 *cs. _ . vg 31 
078 893 98 38466 OR. 

4 ts Re dius 90 Fer" ek 48d.87 31 /” and there remains N H the Suns Al- 

41d,517 297. | | 

It the Sun be jn the Southerne Signes =, my, 7, W929, X, 


© 


Suppock 


* 


« —_ Q G - 
"IM %& Sts IS IR Se - me Pq 0" 
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. 
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PrxoBLEMES. 15 
Suppoſe that un the Winter Scafon the Sun be in the” oppoſite point to the fprme1? 
having South declination 7d. 34 "16 ”, and be allo diſtant from the Meridian 23d, 
49 therefore in the Triangle of this Diagram, HG F, we haye given (1) FC 38d, 
28 '(2)FHg7d. 34' 16? (3)GFH23d. 49", | br ge 
Here you mult obſerve, that F K will be found 4 
as before 36 deg. ' 39 '', which being ſubftraR- j: Bi 
ed ftrom F H, there remains KH 16deg 33'* 37” 
Then. 
cs, KF 36d. 0' 39 ' : cs. FG 38d. 28 :: 
- cs, KH 61d. 337 37” cs. GH 62d. 33727, 
Whole Complement 27 d. 26” 58” is the Suns 
Altitude at the lame time, 


Probl, It. 


Having the Altutude of the Sun, his diftance from the Meridian, and declination, to 
finde the Suns Azimuth. | : | 
The Azimuth of the Sun from the Meridian is an Arch of the Horizon intercepted 
berweene the Meridian, and the vertical line paſſing by the Sun, being underſtood in 
the tormer Schemes, by the Angle LG N, which knowne, let it be enquired th finde 
the Suns Azimuth the ſaid 29 of Afarch 1652, at 10 ho. 24" 44 A.M, wherefore in 
the ſecond Diagram G H the Complement of the $ims Altitude 15 48 d. 87 31 (2) 
HFG 23d. 49' (3) FH8:d. 2597 440. : 
s.GH484d.8/ 31:5, HFG 234d, 49 ©: 5, FH82d, 25" 44”: 5, FGH 1479, 297 25” 
987204 960618 * 999619 973033 | 
Now th2 Complement to the Semicircle 32 d, 3o” 35” is the Suns Azimuth, - 


Probl, x2. | 


bl 


Tlaving the Elevation of the Pole, and declination of the Sun, to finde the time when 
he will be due Eaſt and Weſt. | : Þ 


In this Diagram let G E repreſent the yertical Circle | 
of the Eaſt and Welt points, H the Suns place, and F O, "$2344 
the Metidian of the Sun,wherefore in the Triangle G F H = 
are given ( 1) FH th: Complement of the Suns declina- 
tion, which we will here ſuppoſe tobe 80d. (2)F G 
the Complement of th2 Poles El:yation 38d. 28” (3) 
the Angle F GH god. hence we are to finde the Angle 
G FH, or Arch inthe Equator A O, whoſe Complement 
O E 1s that we d-fire, 


x 
1 


{ 


:t FH 80d.07 : Radus god. :: 1. FG 384.289: c5,GFH 81rd, 56! 497. 
IC0753681 TIo000000 y900086 9146405 

The Complement of the angle G F H 1s the Angle H FE 2d. 3 ” 11 © whighcon- 

verted into time giveth © ho. 32 / 13”, and ſolong 1s it after 6 in the morning when the 

Sun will be due Ealt, and before 6 at night when he will be duc Welt... | 
Probl. 13. 2 |} 

lo ereit a figure of the Heavens for any houre of the day or »ighr, accordiry tothe 
Rationalis modus of  Johannis de Regiomont, 106 


Having the houre of the day, the place of the Sun, and Eleyation of the Pole,fo finde 
the Cuſpides of the twelve Cxxleſtial Houſes, : U 
Let the Latitude ofthe place be 51 d. 32/,and the tune given the 20 day of Ydſarch 
1653 at 1ho. P,M, at which tim: the true place of the Sun is m1od, 1976 "and 
_ therGtepes 
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therefore his right Aſcenſion by the 2 Probl. 15 9 d,28” 35'/to which adding i 5d. tor the 
houre given;the aggregate 24d. 28 * 37 *\, i5the right Aſcenſion of the Aſedinm Colt, 
or tenth houſe, hence by adding 30 degres, tothe right Aſcenſion of the tenth houte 
it give htheright Aſcenſion of the 11 th. 


houſe adding 60d. it gives the right 10 24 28 37 

/ Aicenfion of the 12 &c, Accoid- IT 54 28 537 
ing to which doCtrine the 6 houſes I2 84 28 37 
towards the Orient, do prelent T 114 28 37 
us -with their Aſcenſions, as here ® 2 144 28 37 
in this table is offered ro our view 3 174 28 


For the deliniation of the Figure iy Plano, let Þ CV IP, repreſent "+ EPI 
C F & the one halfe of the Kquator, A N B the Northerne Semiciicle of 1 
* the Ecliptique, R FI the Horizon , P ; 
E. the Pole of the world, I P the Elevation : 
of the Pole, R C the height of the Aquaror, 
A the begining of Y, B the begining of:=, 
CFea that half of the Aquation included 
between the tenth and fourth houſes, which 
1s divided into 6 equal parts, as is noted 
with the letters CDE F GK, through 
which Points, the curcles of poſition paſle, 
and where they interſect the Eclipriqe, 
there are the Cuſpes of the houtcs to be aſ- 
figned, As in the Diagram, .L reprcſents 
the Cuſpis of the tenth houſe, M the 11th. 
houſe, N the 12 th. O the Aſcendant, Q_ 
the 2,S the 5, andlaſtly N thefourth houic 


or Imum Cal. 


And becauſe the Circle of Poſition ſeemes nothing elle but a moveable Horizon, there- 
fore the firlt bulineſſe wall be to fnde the height of the Polc, uponthe 11 and 12 houtes, 
a5 they are repreſented in the figure by the. 2 Arches,P Z, P Y, to which the Arches, 


V XY. V W ( under the Earth ) are equall. E 
For the ; ,veſtigation of the height of the Pole vpon the Cucle of Poſition of the 


11th, houſe Þ Z, we have given in the Triangle C D R (1) CR the Altitude of the X- 
quator 38d. 28', (2) CDan Arch of the Equator anſwering tothe difterence of the 
Aicenſions of the 10 and 11 houles, 30 d. ( 3 )KCD go d. hence to inde R DC, 
s,.CD 30d.o' : 1. RC 38d, 28' :: Raduws god. :t,RDC 57d. - $$". 
2970 00086 Ic OOcoOco 10201116, 
COSI clement ol 11' 2" jsequaltoP Z, or V X, the height of the Pole 
upon the Circle of pokition of the 11 and 3 houſes ; then for the 12 and 2 houſes, 
s CE60d.0' :t.R C38. 28* :: Radius god. :t,CER 42d. 32' hoſe Com- 
plementP Y 47 d. 28” is the height of the Pole above the 12 and 2 houfes, 
Theſe things thus known, we fhall next regs ro the inveſtigation of the Culpes 
ofeyery houſe un its order, begining firſt wit the tenth houſe, for the indagation where- 
of we have given in the Triangle CAL (1 )AC the right Aſcenſion of the 10 houſe 24d. 
28'37 (2) theangle CAL the greateſt obIrquity of the Ecliptige 23d 31' 30” (3) 
the angle A C L god. then tor A Ky £ = S 
Radius 90d,: cr. AC 24d. 28* 37” :: cs, LAC 23 d.zi'30' : ct AL26d.24/17 
I0©C0OCOO 10341759 9962315; | 10304074 
Which is the diſtance of the Cuſpis of the tenth houſe in the Ecliptique from the 
Vernal Aquinox A, that is 26 'd 24 17 i | 
Secondly for the Cuſpis of the 11th, we have given in the Triangle A DM(71 )the 
Angle ADM 122d.11' 24(2 ) the Angle MAD 23 d. 21 30 ' (3) the inter- 
jacentſide A D the Aſcenſion ofthe 11 th, houſe, 54 d. 28" 37 . 
1.ct, MDA122d.11 7 2//: Radius god. :: c5. AD 549.28' 37” : cr, 47d. 17/8” 
9798885 I COCO000 9764199 996 5314 
Thfn to 22 d. 31730” add 47d. 177 8 andthe ſum 1s 70 d. 48” 38”. 
 <<234. 47.17/78" :ct, AD54d.28'37” ** £5.70 d.g$' 38" :cr. AM 70 <7 5 
UC 


p_ 


UMI 
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Which ſide A M is the diſtance of th: Cuſpss of ther th, Houle fromthe | Verna 
Aquinox, and therefore the ſazd Culpis falleth in 10d, 557 7/7 of Gemini, © * 

Thirdly,to finde the Culpis of the.12 th, houſe we hayz known in the Triangl: A N_E 
(1)AEN137d. 28” (2)NE23d. 31*3o”,(3)AE84d. 2837"... 
Ii,ct, NE A139d* 28': Radius god..::+ cs, AE 84d. 38 37 '"267t 84 d. 57 "Pl. 
2. c5s84d 57 150:ct. AE 84d. 28” 37 :: cs. 108d. 28' 457% cr. ANiogd. 12 42” 

Fourthly, to finde the Aſcendent, or Cuſpis of the firſt houte, obſerve that 1n the for- 
mer Diagram, in the Triangle B F O are given ( 1) the angle. F B O 239.34 30”, 
( 2) the angle O F B the Elevation of the Aquator 38 d. 238" (3) FB the Clonple: 


| 


| 


ment of the Aſcenſion of the firſt houle to the Semicircle 65 d, 31 23”, hence accord- 
ing to the former Doctrine B O is found 45d. 53' 33”, which Subſtracted from rhe 
Semicirck x$0 d, there remaineth A O 134d. 6' 37”, lo that the Aſcendentifalleth uw 
14. 637” A, Ws A A gu 
Eifhly, to finde the Cuſpis of the ſecond houſe, we have known in the Triangle 
BGq(1)BG 35d. 31 23" (2) G Bqazd.31 364(3) qGB 4rd, 32 
from hence B q is found 26d. 11' 25”, and therefore Aq is153d.q8' 35”thatis 3d. 
48” 35 7 mM which is the Cuſpis of the ſecond houſe, WE. | | 
Latily, For the Culpis of the third houſe, we are-to-reſolve the Triatigle K BS; where- 
inaregiven [1] BKS57 d.q8/ 587 [2]SBK 23d.z1' 30”. [3}BKgd. gi” 23” 
Hence we ſhall finde BS 4d. 43* 39”, whoſe complement A $1754. 16' 21% .fhews 
the diſtance of the Culpis of the third houſe from the Vernall Aquinox, that IS;, '25.d, 
16' 21” MR, 4 ny , 
Having now found out the fix Caeleſtiall Houſes towards the Orient, we mult take 
the other t1x houſes towards the Occident in the oppolite points, becauſe every great 
circle falling upon another divideth the ſame in two points exaftly oppoſite , as. by the 
Doctrine of the Sphere doth appear, therefore the fix houſes in the Occidental] 'Hemi- + 


{phere, do thus preſent themſelves, | f 


Six Oriental Houſes Six Occidentall Houſes, 
10,26 d, 247 17 Ve 426d, 24" 1797 = 
- 5Jo 55 77 


, II\1no 55 7 _ ! 
| 1219 12 42 S\ [a the oppolte YJ6\19 12 42, | 


Aſce,Nl4 G6 37 oL points are T{14 6 33S8 *! 
2) 3 48 35 6 $% 3 48-35 *- +} 
3%27J ©2126 "32-77 925 16 21X © 


A Figure of the X. LI. Celeſtial Houſes. |  ; 
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frequent and ordinary uſe in the Practice of the Mathematicks in General, tome 

whereof are already extant by others in the Engliſh tongue ; but ſuch as now follow 

are more rare, and no leſſe uſeful and plealant then the tormer, and appertain as well 
to the Moon, Planets, Comets and fixed Stars, which have Latitude trom the Eclip- 
tique, as to the Sun, who 1s always therein, which are inſerted for their ſakes, who are 
defirous tro make obſeryations, of the Carleſtial Bodies with Inſtrument, that hereby 
they may finds their true places according to Lengitude and Latitude, and learn the 
true houre of the night ſpeedily, a thing very uſeful in the obſeryation of Eclipſis : of 
which particulars, I ſhall here treat withas much brexyity, as I can. | 


J* the former Chap. I have treated of ſuch Probl. as reſpe&t the Sun, which are of 


Probl. 1. 


Having: the Longitude and Latitude of a Star, to finae its Delination and right 
Aſceſion, | | 


In this Diagram, let DLBXD repreſent the Solfticial Calure, R A V the Aquator, 
B A X the Signifer,D and C the Poles of the Aquaror, Land E the Poles of the Signifer, 

| | O the place ofthe Star, A _Z the Longitude, Z O the La- 
titude, O M the declination. 

The firſt of Ja”nary 1654 the Longitude or place of the 
middle ard brighteſt Star of the Plezxades is 25 d. 7/ 5 2 7, 
S, the Latitude 4 d. o' North, wherefore in the annexed 
Diagram, in the rrzangle D L O we have 3 parts given, 
[1 ] the greateſt obliquity of the Echptaque D L 
23 d, 31' 30” | 2} the Complement of the Latitude 
LO86d.o' | 3 | the Complement of the Stars Long1- 
tude to the Quadrant, underſtood by the Angle D L O 
24d. 52'8”, henceto tinde D O, 


ct.DL 239. 21” 20/7: Radius go d. :: cs, DLO 344d. 52'8'':t. LQ 194.59) 197 


FromLO 86d. o' take LQ 19d. 39' 19 *, and Q O remains 66d. 20' 41” 
es.LQ 194.3919” ,cs. LD 23d.31'30”::cs, QO 66d.20/41' :cs.DO63d.0'197 

Now the Complement of D O, is the Declination MO 22d. 59/41” which was 
required. 


Secondly for the Right Aſcenſion 
In the ſame Triangle D L O are given [1]DL 23d. 317 3&”-[ 2]DO67 d. 


=o" 19” (3) LO 869d. of from hence the Angle L D O, or Arch RM is tound 141d. 


43 7, whoſe excefſe above the Quadrant is the right Alcenhion 51 4. 437 7”. 


Probl. 3 - - 
Having the Declination and Right Aſcenſion, to finde the Longitude and Latitude, 


This probleme is onely a converſion of the former, for in the ſame Triangle D LO 
having D O 67 d, of 197, DL 23d. 31/ 30, and the included Angle OD L 141d, 43” 
7, we ſhall hence finde the Complement of the Latitude L O 86, cy, 

Radius god.r, D L23d. 31' 30” :: cs. LD © 141d. 43/7 :5,184, 52/0”. 

Then to 67 d. © 19”, I add 18 d, 52' and the Sum is $5 d, 52 19. 

c 5.18 d, 527:co, DL 33d. 31 30” :: c5.85d, 52/19, cs, L O 864. co”, 

Moreover to finde the Longitude, we have now given all the (ides of the Triangle 
D L O, hence we ſhall finde the Angle L 34d. 52'8” whoſe Complement to god, v:z, 
55d, 7' 52, is chetrue Longitude from the Vernal Xquinox, 


/ 


Probl. 


, 


UROBLEMESs — | 19x 


D HE 
Probl. 3. 4.1 
Having the Longi tude and Declmation, to finde the Lvtitude and right A [cenfſon. - 
| 1 
Firſt for the Latitude. | | 


In the Triangle DLO are given (1)D L thegreateſt obliquity of the Ecliptiqu* 23. 
3c ( 2) D O the Complement of the Declination 67d, & 19 * ( 3)D LO theCom- 
31' plemenr of the Longitude to the Quadrant 34d. 52/8” hence OL the Complement 


of the Latitude will be found 86 d. 0/. 


Secondly for the Right Aſcenſion, 


DL 23 31 30. The greateſt obliquity of the Ecliprique; 
Ardiueys SDO 67 © 19. The Complement of the Declination.. 
LO 86 o o, The Complement. of the Latitude. 
Therefore the Angle LD O is 141 d. 43" 7” whoſe exceſſe aboye the Quidrant 
AM 51d. 43'7 © 35 the right Aſcenſion required, TE 


Probl. 4. | 


Having the Longitude and right Aſcenfion to finde the Latitude and Declination. 
In the fame Triangle D L O are given (1) LD © the right Aſcenſion reckoned 
trom the Hyemal Solſtice 1414. 43*'7” (2)JD LO the Complement of Longitude to 
the Quadiant 34d. 52' 8” ( 3 ) LD the greateſt ot !iquity of the Ecliptique 23d. 317 
30/ , hence by the Solution of the Triangle are found, firft L O the Complement ofthe 
Laritude 86 d, o' * Secondly, D O the Complement ct the Declination. 67d, of 19%. 


—=& 


; | s | 
Probl. , Tal , ; 
Having the Latitude and Declinationgo finde the Longitude and right A [ce njjon. 


This Probleme is alſo a converſion of the former, for mn the given Triangle D LO, 
having OL 86 d:o' OD 67d.0'19',andD L 23 deg. 317 36 there 1s thence given 
che Angle D L O th2 Complement of the 5rars. longitude to the Quadiant 349. 52 * 
3 "ard th2 angle LY O, or Arch R M, the right Aſcention 141d, 4377, fromiwhich 
taking R A god. the refidue AM 51d. 43' 7” 15 the right aſcenſion from the Vernal 


— 


/<CUumox, | i 
[ 
Probl. 6. 7 Wh 
| 
SEATS) 


How by obſerving the diſtance of a Planet, Comet, or new Star fron two fixed) 
whoſe places are known; te finde thereby the Longitude and Latitude, = 


Of this Probleme, Regiomontanus hath treated in his fourth Book of Spherical Trian- 
ales Pro2l, 28,& in the ninth & tenth Probleme of the ſeventh Book of b1s Epitom.upon 
che AlmageRt of Prolomie, where he ſheweth generally how this Probleme may be eftected 
by th: Do&rine of Triangles : but the noble Tycho Brahe, Lib, and 3. of his Progym- 
»aſma's hath illuſtred the ſame molt excellently, and becaulc it is of ſingular ufeto finde 
the cruc. places of the Plancts both in longitude and latitude, I ſhall here ſhew how to 
vertorme the ſame with much brevity, | oy 

In the year 1595, November 26 d. or 5 ho. A.Mat Caſſells, the Planet Satuine was 
0bſ-rv:d vy Intirument, to be diftant from the Lions-Heart 13d. 46., and from the 
Lions-Back 124, go” 154 atwhattime the Lions- Heart was 1n 24 d. 12/ 28" oL with 
North latitude 26' 30” and the Lions-Back, in 5d. 36' 28” Mt, having latitude 14 d. 
2 o North, Now how from hence the longitude and latitude of Saturn may be lounnd, 
I ſhall here 1llultrate. | 


In 
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In this Diagram let D repreſent the place of the Lians [ety:, B 
BP the place of the Liorms back, C the place of Sarwtry, CD the difance 
5 © of the Lions heart from Saturn 1.3 d, 46, CB the dil.ance of the Le- 
, ons back from Saturn, 12 d, 5& 159, morcover A figniſies the 
North Pole of the Zodiac, from whence proceed:thtwo Puadran- 
talls, which fall upon the Ecliptique at Land M, roflingthoiow the 
fo;ementioned fixed Stais, at D and B, fo that LD 1s the Latitude 
of the Liens heart, M B, the Lions back, and LM their difference 
of longitude . After the ſame manner, trom the Pole of the Eclip- 
| tique A, lcrthere be drawn another quadrantall of a Circle to fall upon 
'B : * theEchpriqueatN, paſſing thorow the Body of Saturn at C where- 

by itwill appearethatthe place of Sararz in the Ecliptique is in N, 
and that L N is the difference of the Longitude of Sararn trom the 
Lions heart, ard laſtly N C is the Latitude of Saturn. This Suppoſ- 
25 <F#” ed, I ſhall now proceed tothe inveſtigation both ofthe Longitude and 

2 N Latitude of Satwr at the ſame time. 

T. Inthe Spherical Triangle D A B are given (1 ) D A the Complement of the La- 
titudc of the Lions heart 89d. 33.307. (2) B A the Complement of the Latitude of 
the Lions back 75 d. 4c? ( 3) the Angle D A B the difference of the Longitude of the 
Jaid fixed Stars 11 d. 24” : hence by the Solution of the Triangle,BD is found 17d. 5 3/ 
25” which is the diſtance ofthe two fixed Stats, 

I 1, In the Triangle premiſed D A B, the 3 fides are now: knowne. iz. D A 29d. 
337 30”,BD 174. 53” 25',BA 75 d.qo',hencethe Angle ADB is found 38 d, 

, g-. 

" IT. In the Triangle BDC we have known (1)DB17d.53/ 257 (2)DC13d, 
46/(3)CB12d. 5/15”, therefore by the Solution of the Triangles 1s found B D C 
. 46d. 5” 36” which added to the Angle AD B 38d. 33*8/”, procreates the Angle AD C 
24d. ;8/ 44”. , 

I V. We now come tothe Triangle A CD wherein theangle atD is gd. 38 44”, 
the fd: AD 89d. 33' 30” andD C12 d. 46; therefore the (:de AC is 88 d7T7 57”, 
whole Complement, rothe Quadrant N C 1 d, 42/6”, is the Latitvd: of Sarzrn trom 
the Ecliprick, at the time of thz obſervation, which was 1equired, 

V. In the tame Triangle A CD, all the ſ:es are now known, (1) D A $9d, 33 
30" (2) CA88d. 17' 54',(3) DC134.46', hence the Angl: DA C or Arch 
L N is found 134. 42' 42”. Andiceuig that in this cxample, Saturn is more Oriental 
then the Lions heart, theretore the 1a1d Arch LN 1sto be added to the Longitude of the 
Lions heart, as 1s {cr down in the following Synopſis, 


PLL 
goos e000 02%* 
- 
vs" as 
Nag 


| 
BF OL ghd 
PE go6v* 
> a* 
ee d3” 
= z 


LOOT TT TILES 
PTL 


— 


4 "**V7ws, ITE 


0 
Longitude of the Liozs heart 24 12, 38 
Difterenot:of Longitude LN adde I2 42 42 
Th: Ecliptick Longitude of Sarwru I 55 10 Mt 


Probl. 7. 
Having the Meridian Altitude, and diſtance of a Planet, or unknown Star, from 


- 


ſome knowne fixed Star, to finde the Longitude and Latitnce of the Planer, whoſe 
place is unknowne. 


About the end of the ycare 1577, Tycho obſerved the Diſtance of the httle Star in 
the breſt of Pegaſus from the bright Star of rhe Yarey go be exattly 45 d. 31 ardby the 
Metidian Altered: thereoty he tound the Declination to be '22 d. 26 Noith, which 
known, with the declination of the Vulture 74d. 52' we now haye given in the 
Triangle F LO (1) F L he Complement of the Declination ot the bright 


$727 


1y 


ProBLEnes, 


Star of che Uulture 82d, 8*( 2 ) FO the Complement, 
of the Declination of the Star in the breſt of Pegaſus 
67 d. 34, (3) OL the diſtance ofthem 45 d. 31", 
hence the Angle at F which is the difference of their 
right Aſcenſions will be found 44d. 54 33” which 
asch I adde to the right Aſcenſion of the bright Star of 
the Vulger 292 d. 35 ,and the Sum 3374. 29' 34”, 
is the Right Aſcenſion of the little Star zn the breſt of 
Pegaſns. 

[ſhen having th: d:clination of this Star 22 d. 26/ 
North, and the right Aſcenſion 337d. 29' 34” the 
Longitude of the 1a1d Star by the ſecond Probleme of x | 
this Chapter, 1s found 18 d, 36/X, and the Latitude — <q 

« thereof 29d. 24' North, Probl, 8.  Y 
How by extending two right lines from foure knowne Stars thorow the body of s Planet 
(by help of a threed or rule) to findg thereby the Longitude and Latitude of thi Planet, 

In this Probleme I ſball follow Lexgomont anus, Aſtro. Dan: Lib. 2. iSpheric, 
Cap. 9 Probleme 5, where he delivers the: way how to cftect the fame .with much 
certainty : His obſervation was made Anno 1616, December 6d. at 9g P.M, at whattime' 
he diſcovered Aars in a right line with the bright Star in the Head of Ares, ani the lat- 
cer. Star in the Whales back; and in another freight line with the extreame Wing of 
Pegaſus, and the Star in the Snout of the Whales | | 

This being premiſed, we ſhall now come to determine the Longitude and; Latitude 
of & after this manner. Wiz 

Le: A and © repreſent the two Poles of che Eeliptick, BD AA 
apart of the Zodiac #quidiſtant from the two Poles, K the Star, SH 
of .{ars, The places of thz fixed Stars are as followeth. 


Longit, Latit, 
E th: cxtreame wing of Pegaſ#s 2d,46'V 12d,35N 
F, the Whales back 6 20 mW $69 
H Bright Star of \- 23 SG 9 57N 
G the Whales S nourt 9 39 S 7 5@&$S 


Praxis, 
I. In the Triangle E A Gare given (1)E A the Comple- 
ment of the Latitude of the Wing of Pegaſus 77 d. 25' (2) 
G A thz excefle of the Latitude of the Whales ſnout g7 d. 507 
(3) E AG the difference of Longitude 35 d, 53', hence by 
the Solution of th: Triangle 1s given G E qr d. 57. 
I I, In the fame Triangle, having now all the fides, we ſhall 
hence finde the Angle AG E 60d, 30", | Jo 
f I TI. Inthe TriangleG DL are given (3 )D G the Latitude of the whales ſont 
| 7d. 5o'(2)LGD,thats AG E 60 deg. 30' (23) the Angle D ged, hence1s given 
'DLG 3od. 26', DL 134, 33. | pur of 
I'V. Inthe Triangle F C H we have given [11-] F C'the Complement of the Latitude 
of the Whales back 73d. 5*( 2) CH the excefle of the Latitude of the bright 3* of VV a- 
boye 90, viz, 99d. 57 ( 3) FCH the difference of the longitude of theſe Stars 25 d. 5.47,” 
th-retore by the Solution of che triangle we ſhall find F H 37 4d.” 7,and HF Agg5d.29. 
V. In the Triangle M F N'tofinde MM F and M N. | 
F M the Latitude of the #hales back 16d. 557% 
a'ifouzre 2M F NequaltoHFA 45d. 29” + | 
M ged. "ll 


Hence isgiven MN F.q45d. 59 andNM 16d. 39.. || 
Ad4: together D Land M N, and the Sum 30d. 2, ary fromMD 33%. I9%and 
tht remainer is th: 61deN L 3 d. 19”. N 46d. 59 NKis 
þV F. Inthe Triangle N K Lzto findeN,K, aufiuare - : 30 - now} d. 18 | 
V TI. And laſtly, in the Triangle N K P we have. now given['1]KN P/46d. 59/ 
| [2] KN1d.z8'(3) K?N god, hence is found K P the Latitude of & Norzh 1d. 12/ 
andNP 1 d, 19',to which adding M N 16 d, 29” it maketh the ArchM F 179.39 
| which if ic be added to the Longitude of the Star mF ) or M which is all one) 6. 
20" Vit pojarterh out the zrue place of Mars i 23 d. 599 V which was required. 
K - = 
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Probl, 9, 


How by obſerving a Planet or new Star in aright linewith two fixed Stars, w hoſe 
places are known, together with the Diſt ance of one of the kzowne Stars from the un- 
h »1wpne Star ; to finde the Longitude and Latitude, 


This-Probleme is more eafie and. Compendius then the tormer, for here we muſt 
haye by obſervation, the Planer in a fra ighe Ine with two fixed Stars, and th2 
Diſtance of the Planer from one of them, and from rhence we may ſpeedily dercr- 
mine the true longitude and Latitude, as in the former Diagram, wherein the right 
line E G we haye the Diſtance of & from the fixed Star at E, repreſented by the Ine 
E K, burirſt we are to ſecke the diftance of the two fixed Stars E G,and the Apgle 
AE K: therin the Triangle A E K, the two fdes about the Angle atE are given, hence 
we may finde A K the Complement of the latitude of Mars, and E A Kthe difterence 
of his longitude fromthe Star in E, 


Probl, IO, 
Having the Altitude of a Planet, C omet, or new Star, the Azimuth thereof, and time 
of 3. night, to finde the Declination and right Aſcenſion, and thence the Longt 
tude and Latitude, - 
In this Diagram, l:t LC AD repreſent the Horizon,L H B D the Meridian, A FH 


a Quadrant of the Zquator, whoſe Pole is P, B is the Pole of the Hurizon, E'thz place 
of the new Star, CG the Altitude thereof obſerved by a Quadrant, LC the Azimuth 


or diſtance ot:{cryed from the Meridian,H the Point of the. 


: = Medium Coli. inthe Equator, which 1s knowne from the 
| Fg right Aſcenfion of the Sun, and time after nocn, wherefore 
I, E in the Triangle BE P are knowne, (1) BP the Comple- 
O Ay ment of the Poles Elevation (2 ) BE the Complement of 
1 


D the Altitude of the new Star ( 3 ) the Ange E BP,or CD 
the, Complement of the Azimuth L C, taken to the Semi - 
circle, hence is given E P, whoſe Complement O E is the Declination, 

Now becauſe all the ſides ofthe Triangle *E B Þ are known, we ſhall by the So- 
lution of the Triangle, finde the Angle B P E that iS H O, which isthe diſtance of the 
new Star ſought from the point of the Medinm Calim H, therefore adding this Arch, 
to the right Aicenſion of the Medium cali, if the Phxnomenon given ſhall be Oriental 
_ of the Meridian,or ſubſtraRting it it ſhall be occidental therefromgand ic will produce the 
right Aſcenſion ofthe unknown Star, and then having the declination and right Aſcen- 


fon, the Longitude and Latitude may ealily be found, according to the 2, Probleme of 


this Chapter. : 
3 Probl. 12, 


Secing two Stars riſe or ſet together at the [ame moment, w hoſe declinations and richt- 

| "4ctmſion are ke0wng, to fode the E Ela of the Pole. 4 HIP 
- This Probleme is performed by the eye without Inſtrument, by obſervins tw 
aicending or deſcending the Horizon together, whoſe Declinkdion ſhall be of the on 
denomination: that is x. Heprir in both North, orboth Somth : The demonſtration take 
as follo:vcth, ob | Toy” 

n this Diagram let us ſuppoſe the two Stars riſino or 
ſetting rogether in A and B. cherefone in the Thianale 
A BP becaulc the two {des oiven, A PandBP are the 
Complements ofthe declinations of the Stars, and A. P B 
diftcrence of their right Aſcenſions, we are from hence 
tofinde their Horizontal diſtance AB, and the anele 
P A B, which found, we have now known in the T\i- 
angle P A F (1 ) P A the Complement of the Stars De- 

- clination ('2 ) the Angle before found P A F( 3) the 
{ Tight AngleP F A, hence may be fourd P F the Elcya- 
ITS - - 1101 of the Pole, that was required, 


Ay | This | 


3. 


PrRoOBLEMES, © } 1-2 


This way 1s little Subje& to errour, ſeeing that the 1cfiaRion of the Star} in the Ho- 
rizon is commonly alike, yer for Vapours continually abounding abour the. Horizon, we 
canuot always obteinan obſervation of this kinde, | RE OR A 


Probl. x2, 


Obſerving two Stars in one and the ſame Vertical Circle, whoſe right 4 ſcenſiwns and 
declinations are known, with the Altitude of one of them, to finde the Elevation of 
the Pole. | | i: | 


Whenas you ſhall chance to ſeetwo fixed Stars in any one Vertical Cucle,you myt thn 
rake th2 Alticude of one of them by a Quadrant,which done,you may thereby obte;n'the 
Elevation ofthe Pole by the help of Sphzrical Triangles aftcr this manner, In this:Dia- 
ornZ henifies the Zenith,P the pole of the World, ZCBN the Verticalline given,C; & B 
the places of the two Stars, and let the Altitude of the Star im 
B, (viz. NB) be known: Hence in the Triangle BP C, 
having the Complement of the two Stars declinatians CP 
and B P, with their Difference of right Atcenſion CP B, 

© we ſhall ( by the Solution of the Triangle ) finde B Cy which - 

Es: 1 F isthe diftance of the Stars in the fame Vertical, Secondly 
| having now the three fides of the {ame Triangle, thy Angle 

CBP will fpecdily become known : and laltly in th: Triangle Z BP we haye now 
given (1) B P the Complement of the d:clination of the Star in B, Z B the Comple- 
ment of the Altitude of the Star obſerved ( 3 ) the Angle Z B Patt tound, from hence 
we ſhall diſcover ZP, which is equall ro the Complement of the Poles Eleyation, 


Probl. 13. 6. | 
' 
How by feeing any known Star in the Meridian, to finde the houre of the night. - 


Fromthe Right Aſcenſion of the Star, ſubtract the right Aſcention of the Sun at the 
tim2 given, and there will remain an Arch of the Xquator, intercepted:/erwgen the 
Sun and th: Star, which conve:te4 into time, giveth the hour a1i'd minute of 
the night, z 

| 
: i 
Protl. 14. | 
| : 
Having the Declination, right Aſcenſion, and Altitude of a Star, with the right 
Aſeeafion of t he Sun, to finde the houre of the night under any clevation, © | 


In the yeare 1628, Dr, Bainbridge obſerved an Eclipſe of the Aſoon at Oxforg, upon 
the tenth of /anwary in the Evening , at the end of which Ecliple he ( by a Quadraut ) 
found the altitude of th: Lyons Hearr, 4© d. 16", at which time the Suns place was od. 
25'. 7. and the place of the Lyons Heart 24d. 397, 9l, with laritude 267, &/North, 
therefore the Suns right Aſcenſion .1s 302d. 48*, the Declination of the Lyons Hear | 
1 3d.,4q6', Northaud th: Right alcenſion 1479. 7”. 

= Now 1a the Trang Z CFare given (1, )'Z Frhe 
Rs”. complement of the Poles elevation 32d. 28'.,(2.)F C the 


| Pd F et L [Rh complement of the Starxs Declination 76d. x4". (3.) Z C 


/ 
j 


the complement of his altitude 49d. 44'. bence the angle 
ZFC isfound 40d..4q'. 40”. which I lubfiract from the 
Right aſcenſion of. Cor $1,,or the Lyons Hearts, 147d. 5”. 
and the reſidue 1070. 2”. 20”. is the Rightaſcenlion of the 


f 
(awe encodes 


MK L 


Mediums Cali, from which againe taking the Right aſcenſion of the Sun ( firſt adding 
the whole Circle becauſe ſubſtraction cannot be made ) afid there. remaines 169d. 14. 
20”, which conyerted into time , gives the true time of the Eclipſe 'at 3 


which was the rhing required, 


ohe, 56". 57. 


- 


LS 
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24. ASTRONOMICALL 


my 


Probl. 1 5 


How to 7 the Suns Altitude at any time when the Sun ſhines by aplaine ftaffe e- 
retted perpendicularly on a plaine lenell place, and how to finde thereby the true houre 
of the day. 


Take a ftrazpht ſtaffe of a convenient lenght, and divide the ſame unto 10, 12. 26, Co, 
or 10c, parts ,. as you pleaſe, but the more the better , then {et it up right, and fee how 
many parts thereot the ſhadow of the ſtafte containes, which known, tubſtract the Lo- 
garithme of the length of the ſhadow, from the Logarithme of the length.of the (tafte (che 


Radimns farſt mentally added) the rchdue will be the Tangent of the crue Altitude of 


the Sun. 


gine, that having a ltaffe equally divided into 1 co £quall parts , you ſhould fine the 
ſhadow thereof 100 542. Wherefore m the Triangle AB C we have know, (1) A B 


Now to finde from hence the truc houre of the day, repair to 


| = 204773 2coOcco y COc COO $95 227. 
© the lecond Diagram of the tenth Procl. Cap. 2 wherem the I 


B angle HF G we hive now known | 1 ] F Gthe Complement of 


' Shadow311,f* A the Poles Elevation 384. 28”, [2] HF th: Complemenr cf 

th: Suns declination 8g d. 25” 44”, | 3 ] the Complement of 
hs Suns Altitude G H 28d. 8 21/7), hence by the Solution of the Triangle, we ſhall 
finde the angle G F H 23 . 49, which in.time makes 1 koure 35'16', which is the Suns 
diſtance from the Meridianzand therefore thetime of the day (more #/irats) , is 16 hours 


24 44”. 
Probl. 16. 


How by ſeeing tws ftars in one and the ſame verticall circle, to finde thereby the houre 
of the nig ht, and Altitude of the ſaid ſtars. 


In this Probleme I ſhall wholly conform my ſelte to Longomontanus Lib, 2. Spheric, 
Cap. 5. probl. 4. the uſe whereot'1s chicfly to finde the houre of the night, a thing remark- 
abl> in the obſervation of Eclipſes of th: Moon. I ſhall therefore give you the &'#sF#utis & 
apditigym the following Example, which he applyes to the oblervation of the bright Star 
of the Girdle of Andromeda, and the following ttar of the Rams- Horne, whereunto the 
- following Diagram 1s fited, where, in the Triangle C B D are given (1.) BD the Com- 

plement of the Declination of the following tar of the Rams- Horne 71d. 18”, ( 2.)BC 
the Complement of the Declination of the Girdle of Andromeda 56d. 25", (3+) the angle 
C BD their Aſcenſonall difference 12d, 26”, heiice ac- 
cording to Harmonicon C eleſte, Lib.1. Cap.6. we ſhall 
fin:de D C the Diſtance of them 189. 237. 

Secondly, In the Orthegon B C D all theſides are now 
given (3.) DC 18d. 23'. (2.) DB71d. 8, (3.) BC 
56d. 257, hence the argle CD B is tourd 34d, 23”, 

Thirdly, In the Triangle A BD arc now given (1.) 
A B the Complement of the Poles clevation at Haphinia 
in D: 34d. 17). (2.) BD the Complement of the Decli= 
nation of the following tar of the _— 7 1d. 8 

: 2D laſt ſound 2 ad. 237. hence che argle ABD is55d. 32%. vw ic is the 
"omni, + Aeathabroale: the Kijmns-borne from the Medium C '#t1, the right Al- 
cenſion of which Star is 23 &, 18 Ach encrealcd by the whole Circle maketh ;83d. 
18/ from which taking th: Angle ABD 55 d. 32 it Jeavath the right Aſcenſion of the 
Medinm Cali 337 d. 46" trom which ſubfiracting the right Aſcenfion of the Sur, _ 

W] 
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ProBLEMES 27. 


will remain an Arch, which being converted into time, will give the truf! hour; of th® 
night, : 
It now remains that we ſhew how to inveſtigate the Altitude of thele twd Stary, which” 
we may thus demonſtrate by help of thz former Diagram, where, in the Tiiangle AB D 
we have g1ven, ; TT ; þ 
1 AB 34d. 17 The Complement of the Poles Elevation. 
Arfiuzray2 BD 23. . 0 Ta CO—_ of the declin, of the Rayss hors 
7? ABD 55* 33 The Angle of thediſtance fromthe Meridian. 
Hence by the Solution of th? Triangle A D 1s found 55 d. 20 , whoſe Complement | 
24d. 40' 1s the altitude of the Star in the Rams horn, to which I adde their diſtance be- / 
fore found 18 d. 23” and the Sum5 3d, 3”, ſhews the alrinide of the bright Stax in the 
Gardle of Andromeda, | | 


| 
| 
| 
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$i 
| 


CHAP. III. 


- 


reſpe&t the Sun, Moon, Planets and fixed Stars, wherein I have delivered none, bur 

luch asare of extraordinary ule in the practice of Aſtronomy, the greateſt part \where- 

of were never publiſh?d before in th2 Engliſh ronoue, Which for their rarity and 
ule T held convenient to inſert, And now to the end that the admirable Docrine of Pa- 
rallaxes may not paile our confideration, I ſhall in this Chapter, (ſo far as isexpidient } 
ſhew how to performe the tame Spherically by Trigonometry, EIN by 


| the two former Chapters are inſerted ſuch Pro':l:mes of the Sphere, as principally 


Probl. r, - 
To finde the point of the Ecliptique culminating, and its A ltitnde, 


Firſt before we can come to know what figne and degree is in the Medium C,vli, We 
mult finde the right Aſcenſion thereof, to doe which, we muſt adde the Suns right Aſcen” 
lion to the time afternoon, being reduced irito degrees an d minutes of the Aquayr, and 
th2 Sum 1s the right aſcenſion of the Medium Colt, let the time given be thy 28 of 
March 1652, at 22 ho. 24' 44", itbeing the apparent time of the true Conjunction 

/ | 


ofthe Luminaries that Moneth, d, 0M | 
Time given 22 ho. 24” 447, in degrees is 386 11 © | 
Right aſcenſion of the Sun adde 17 46. 49 p.. 
Right aſcenſion of the Metdimm Cel: 353 57 49 Y 


Then according tothe firſt Chapter 5. Probl. the point of the Ecliptick correſponding 
hereto is, 23 d. 25/6”, whoſe declination, according to the x Probl, of that Chapter 
is 2 d. 37 20” South,which taken out of the altitude of the Kquator at Lo»dpn38 d. 
28”, it leaveth the altitude of the mid Heaven 354.” 50" 4&”, whoſe Complement 
54d.g/ 207, isthe diſtance of che ſame point trom the Zenith, | 


Probl, 2. [? 
Having the greateſt obliquity of the Eelptick, together with the Longitude of the point 
. given, to finde the Angle which the meridian, ( or any circle of declination ) maketh 
with the Ecliptick, Wi Jl 
In this Diagram we have known 1 the Triangle O BN (1) OB Nethe greateſt 
obliquation of the Ecliptick 2 3 4.3 1/ 30", ( 2 )BN the diſtance of the Sun fromthe be- 
- gining of Aries 19d, 16' 29',(3) BON god, hence 


jp _—— the Angle of the Circle of declination with the Egliprick, 
ft will be found 67d. 39' 397: ſoalſo according to the fame 
0/4 4 | Do&rine the Angle of the Ecliptick and the Meridjan will 
N be at the ſame inltant, 66 d, 36” 48”, as appeatey by this 
os I M analogie, : Rees 
- Radius god. : t.23d. 31/ 30” 3: £5.64. 34 54": 61,66 d. 36 48, 
10000000 9638820 9997138 9635948 - 


L | Probl, 


28 © 


ASTRONOMICALL 


Probl, 3, 
To fonde the Angle Orient, or Altitude of the Nonageſime degree of the Ecliptick, 
Oo ccording to, the 1 Problememe of this Chapter,the diſtance of the point Culminatin 


. . . S 
form the Zenth, is found 54d. 9' 20”, and the angle of the Ecliptick and the Meridian, 
by the laſt, is 66 d, 36 '48'7, wherefore in the Diagram annexed, we have known in the 

ID Triangle DEL (1 JD E the diſtance of the point Cul- 

> —_— from the Zenith 54 d. 9' 20” (2) DEL, 

the Angle of the Ecliptick and Meridian 66 d. 36' 48”, 

( 3 ) the Angle D LE god. hence we mult enquire for 
DL. 


Radius go degrees, T00000 00 
s. DEL66d, 36' 48”, 9962770 
5, DE: 54. 9 20 9908813 
s. DL. 48 4 29 9.871582 


"F Now the Complement of D Lis X L, or the Angle 
L A X41d. 55” 31/7 which is the Angle of the Ecliptick and Horizon, or Altinade of 
the Nonagefume degree. _ 


Probl. 4. 


; To finde the place of the Nonageſime degree of the Ecliptick, 


In the former Diagram E repreſents the point of the Ecliptick in the Mid-heaver, 
which according to the x Probleme, poſſeſſcth the 23d. 25" 6” & which being known, 
we are next tofinde E L. 

Radius g0+d. : tr, ED 54d.9'20”" :: cs.DEL669. 36' 48”: t,E L28 d471's". 
TO0OQOCOO IOI4I221 9598718 9739939 . 
To the Medium Coli 23d. 25'6''X, T adde the AichE L28d.g7' 14" and the 

Sum giveth the place of the Nonageſime degree of the Ecliptick at Lin 22. x 2' 20” TY. 

from which point the Sun 1s diſtant 2d. 55" 51”, towards the Weſt, which umplecs, that 

the Sun 1s then in the Occidental Quadrant of the Echprick. 


Probl, 5, 


To finde the Suns Altitade otherwiſe then is taught in the 1C hapter. 10 Probleme. 
Inthe Triangle D L C{ right angled atL) we have known (1 )DL48d. & 29" 
(2)CL2d.55' 51") hence to finde C Dy proceed thus. 
Radius'god.: cs. DL484.4 299:: c5.LC24d, 55'(r": cs CD 48d. 8 31”, 
h_— 9824861 9999431 9824312 
The Complement of CD 1s 41 d. 51' 29” which is equal to the Altitude ofthe Sun 
B C, which was required, 


Probl. 6. 


To finde the Parallatical Angle, er angle of the Ecliptick with the Vertical Circle. 


We mult fl! keepe to our former diagram, wherein the Triargle D C L before men. 
tioned, we arc gm the :de5 D LandC L, to finde the angle D C L, which is the com- 
plement of the par actical avgle ACT Brothe Semicircle 180d: 

« CLad. 55/51” : r.LD 48d. 2g" :: Radws god. : #,D CL 874. 24167, 
$708679 10046702 100cocoo 11338033, 
Hence the rarallaGtical avgle ACBorDCE 1587d, 22 16”. 


Probl. 7. 


Of the parallax of the Sun, Moon, and Stars. 


The true place of a Star is the Point of the Firmament ſhewed by a right line drawn ; 
from the Center of the Earth throvgh the Center of the Star, but the viſible or apparent 
4zce 15 derermined by a line drawn from the Eye throvgh the Center of the Star. 

Thexctore 


| 
PA 
| 


ProBLEMEs. | | 29 
Therefore the Parallax of a Star, is an Arch of a grear Cizclc palſing by the Zenith ard 
the true place of the Star, namely the Aich of the fame Circle intercepred between the 
ue and apparent place, | 
Es. In this figure let A reprefent the Center of th} Earth, B 

the place of o:ſervation in the Superficies of the Earth, Z0 
a Quadrant of the eight Sphere, which for the vatt diltance 
thereof 15 yoid of Parallax, D Che orbe of one of the Pla- 
nets, AHPor AK Lye line of the tive place of the Planer, 
D BHM and,B KN, the lines of the apparent placgs. Hence 
ou may obſerve that when the Planer is inH, the Angle 
| of Parallax is equall to the angle B H A, which is the fame 

with the angle Þ HM, according to the fitteenth of the firſt 


. 


K 
B ; 
F N| Book of Elements, By this demonſtration you may ſee, 
A G O that when the Planer 15in D, there isno Parallax of Alti- 
tude, but when 1t 1s in K, it is greateſt, ſo that the yearce the 
Planet is to the Horizon, the greater 15 the Parallax thereof, F B58 
Probl. 8. : 


To fi nde the Parallax of the Sun,Moon, and ether Planets in the Circle of A hirude. 


In the former Diagram AB repreſcnts the Semidiameter of th? E:tth D H, the 
diltance ofthe Planet trom the Zenith, A H the diſtance of th: Planer from the Cencer 
of th: Earth, and laſtly BH A, or P HM, is the Parallax in that diftancer. |. 

At the time of the true Conjun&tion of the Luminaries, March 28 d. 1654, 22 ho. 
24' 44” the Suns altitude is found 41 d. 51” 29” andhis diftance fromthe Earth 100367 
parts ; wherefore in the Triangle of the tormer Diagram, A B H we have known, ( 1 ) 


A H the diltance of the Sun from the Earth, ( 2 ) A B the Semidiameter ofth: Earth : 


68 : (3)B AH, the Complement of the Suns Altitude 4g d. 8'g1'. Hence by the 
Solution of the Triangle we ſhall finde the Angle AHB 1' 45”, which 1s rhe paralax, 


Hufſtration in numbers. 


A H 100367.0. diſtance of the Sun from the Earth. 


AB 68.5. Szmidiameter of th: Earth, 

Sum, 10043545 5,co1887 

Differ, 100298.5 _ 5,001294 

Tangent 65dy55* 44 __10,749967 _ | 
| I 5,351261 | 

Tangent 65 53 59- 10,349374 | 


The Difference whereof is the Angle: B H A,zor HM P, 1945”, which is the Paral- 
lax of the Sun in his Circle of Altitude, at the time giyen, | 
Provl, 9, | 
Of the Parallax of the Sun, Moon and Stars, according to Longitude and Lazitnde. 
The Parallax of Longitude is an Aich ala” ar nn, or parallel thereto, interceprcd 
between two great Cucles,whcereof the one paileth from the Pole of the Ecliprick and.tt.e_ 
crue place, the other from the 1aid Pole by the apparenc placeyſo that the Parallax of Loi.- 
gitude isoncly the difterence of the trus andapparent place, according to the Longitude cf 
the Ecliptick. Ws | Me | | 
Th: Parallax of Latitude 15an /\rch ot a great Cucle paiſing by the Poles of the Zodi- 
ac to the apparent place of the Star intercepted betw cen two Circles equally diftant, 
whereof the one paſleth by the true place of the Star, and th: other by thz apparent place. 


In 


JMI 
| 
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_ In this diagram Jer O reprefent the true pl-ce vt che Planer, B 

' theapparent place, O B the Parallax of Altitrde, R B th: Pa- 
rallax of Longitude,and OR the Parallax of Laritvde, 

Theſe things being premiſed, we ſhell haſten to our marter 

T intended, and by the way fhall intert ſome ſhort dire&tions ro 

[ know when'the Planet hath Parallax of Longitude oncly,and, 


Ws | ' when Parallax of Latitude onely, and when both Parallax of 
EHP Longitude and Latitude. | 


T.. If the vertical line, or line paſſing from the Zenith 19 the Planet, betheſiqpifer 
there is then no Parallax of Latitude but onely of Longitude. 

IT. If the wertical line paſſing by the Planet fall diretHly mpon the ſignifer, making 
thereby right Angles, there is then no parallax of Longitude, but onely of Latitude. ' 

ITT. If the vertical line paſſing by the Planet fall npon the ſignifer with oblique 
Angles, the Planet then hath Parallax both of Longitude aud Latituac, 


| Pro::l. 10, 
To Calculate the Parallaxes, both in Longitude and Latitude, 

In the Diagram of the lati Probleme , l-t O BR repreſent the patallactical Angle, 
O B the Parallax of Altitude, B R the Parallax of Longitude,and O R th: Parallax of La- 
© titude, for the elevation whereof we haye known in the Triangle O BR ( 1 ) the paral- 
lactical Angle O BR 87d. 22' 16” (2 )the Parallax of the Sun in Altitude O B 1- 45”; 
(3) theAngleO RB god. Hence to tinde R B, the Parallax of Longitude, 

Radius 90d. :t,OB1'45' :: cs. OBR87d.22'16* :t.BRo0o'g”, 
ITOO&COD 6706271 2661498 6705814 
Secondly forthe Parallax of Latuude R O, 
Radius god, :'s, O BR 87d, 22 16” :: 5. OB 435*sRO 1/457 
I0C00000 9999543 6706271 6705814 

After this manner may the Parallax of the Moon and other Planets be found in Lon- 
gitude and Latitude atany moment, in any Region or Latitude wharſocver, by obſerying 
the premiſes, 


Probl, 11. 


To finde the Parallax of the Moon and other Planets, that have ſenſible Latitude from 
the Ecliptick, 


Inthe Moon and other Planets that have Latitude from the Ecliptick, when the {ame 
ſhall exceed a degree, or two at molt, the former Doctrine will not exactly ſerve ourpur- 
poſe in regard the ParallaStical Angle reſpects onely the Ecliptick, yet in Solar Ecliplcs, 
the Do&rine of the laſt Chapter, 13 to be preferred, notwithltanding I ſhall demonſtrate 
how the ſame may be effe&ted, when th: Moon, or Planet hath fenſwble Latitude, and for 
Demonſtration thereof, I ſhall apply my Example to the time of that famous obſeryati- 
on of Loygomont ann, Lib.1 Cap. 6 Theoric. which I have made ule of Parr 3 Cap. 11, 
in the Re<tification of the Moons motion, I ſhall therefore here ſhew you the way Which 
I moſt efteeme of: Wherefore in this Figure, let A repreſent the Zenith or Venex of 
Haphnia in Denmark, B D a portion ofthe Moons orbe, D th: true place ofthe Moon, 
HC theHorizon,A D C a Vertical Curcle paſſing by the Moon, A B H the nonageſime 
degree of theEcliptick, H B the Altitude of the Moons orbe 
in the nonageſime degree, CJ) the Moons Altitude aboye 
the Horizon, D X her parallax of altitude, D Z of Longi- 
tude, and Z X of Lati $ 

Illuſtr ation. 

The time of the forementioncd obſeryation of Loygomoen- 
tanus was Anno 1608 Februar) 12 9, at $ho. 47 P.M. in 
Haphnia meridian (according to the true or apparent time) 
whoſc latitude is 55 d, 437 at which time the Sun was in 
3d. 437 3&X, the Moon 4d. 46/ 54” her node Aſcend 
: 3 6 53/7 1&//8\, and theretore her Latitude 5 d, 1 17 26 

Quth, 


The 


: ProBLEMESs — | 29 


The Right Aſcenſion of the medinm Coli * 106d, 24 
The medium C &/i in the Ecliptick BS 15 '6 
The Nonagelime degree S 19 55 
From which ſubtracting the Moons Node A 2 $ ::--. 09 
There remains the Anomal, of the Moons Latitude in the go d. 16 17 . 2 
-Hence the Latitude ofthe Moons orbe in the god. 1s Sourh j ; 31 
Which ſubtracted fromthe Arigle Orient i $9 1} 18 
Leaves the Altitude ofthe Moons Orbe inthe god. viz. H B $3 42 
Diſtance of the Moon from the go d. BD { 36] / 6 
Altitude of the Moon CA .:/:30 ]- 9 


; Wherefore in the Triangle A BD all the fides art now given (1 ) AB 2& 2" 2) 
pr 3)A D » d. 8', hetice the Angle B DA equall-ro me AagjeZ. DX, is 

Again in the Triangle D Z X we have oivetr {1 )D X the Paralkix of the Moen in 
Altitude 46” 8”, which is fonnd by the 8 Problem? ( 2 ) the ParallaRical Angle X D Z 
49d.24'gtherefore according to the 10 Problemeyhz Parallax of Longitude D Z js 36' 1” 


and the parallax of latitude Z X is 359. 27, | 


The Moons true place It 4d 49 | 27 
The parallax lune longitudins, ſubſ. 39 I 
Viſible place of the Moons Center 4 IMsy wp | - 86 
Place of Aldeboran, or the Bylls-Eye It 4 k 

To the true latitude of the 2 South P $38 !- 8 
Adde herparallax of latitude 3F 2 
And it gives the Viſible latitude of the Suns Center 5 46 18 
From which taking the Moons Semidiameter Is 10 
Ic leaves the viſible latitude of the Moons upper litibe | | 
Latitude of Aldeboran 31 0 


Thus is the Calculation finiſhed, whereby you may ſee it differs not a minute/from the 
Obſcrvation, which excellently confirmes the verity of our /nnar-Theory, 


” 
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Probl. 12. 


To finde the parallax of the Moon and other planets, that have ſenſible latitude from ; 
the Ecliptick,, otherways then is 1aught in the laſt probleme. 


The Doctrine in the laſt provleme is the way that I uſually follow my ſelfe,; bur that 
which here follows, is brought forth by T ycho, Lib. 2. pag. 38 Progymn, whoſe Demon- 
{tration I ſhall deliver, according to the minde of the learned Authour, 

In the Diagram annexed, A BE repreſents the meridian of the place, A the Pole of 
the World , B the vertex of the place, Cthe Pole of the Ecliptick, which point is ſup- 
poſed to be carried in the Circle Artick, about the pole of the world ; fromth:{cpoles are 
de(cribed the Horizon D E, whoſe grew B, and the Ecliptick F H from his pole C, then 
drawing the Quadrantall B R, wen: have therein oven, th2 parallax of Altitude M 
Q, asve before is taught, Afterwards m_— CQand CP from th: pole of the Eclip- 
tick, and letting fall Q P perpendicufar upontP, we ſhallthen have inthe little /Triangle 
M P Q allthe kindes ef Parallax, that is to ſay, QM th? parallax of Altitude, \M P the 
parallax o flatitud:, and Q P the parallax of longitude, which infenfivly differs from the 

| | 


/ 


Arch LK 1 the Ecliptick, 


" M |  Theſs 


4 


UMI 
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Theſe things premitcd, we hay: known in the Triangle 
A B C(1)A Bthe Complement of the poles Elevationy{2) 
A C the diſtance of the pole of the World and rhe Echp- 
tick, which is always cquall to the greatelt ot-liquity of - i 
xquator and the Ecliptick ( 3) the angle BA C, which is 
known from the remotion of the pole of the Ecliptick C, 
fromthe point of the mid-heayen in N, 8c, hence we ſhall 
finde the arch CB. Next in the Triangle C B M is now 
known ( 1 ) B M the Complement of the Altitude of the 
| _ » planet above the Horizon G) CM the Arch of the planets 
diſtance from the pole of the Ecliptick, which here excecdeth the Quadrant by the A:ch K 
M (3) C Bthe arch before found, from hence we may finde the angle B K C, to which 
the angle P M Q is <quall, Laftly in the little Triangle Q P M, having known O M 
the parallax of Alcitude, Q P M ged. and QM P before found, we may hence finde M P 
the parallax oflacitude, and Q P the parallax of Longitude, 


The endof the ſecond Book, 
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Wherein is contained an accurate and bi 


Demonſtration of their proper Motions, according to the mo;t 
Reall and Genuine Hypotheſis yet conſtirured. 


AND 


Compared throu ughiout with the truly admired 


Obſervations of T 72 Ho and LONGOMONTA NUS, 
And other more Modera Obſervators. | 


To which is added a generall Demonſtration of the 


Earths Eclipſe, and how co determine the moſt eminentand 
remarkable Appearances of the Suns viſible 
wth inthe time thereof, © 
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Prefiantia Hypotbefes Copernici biic patet : 
Quod unico Terrz motudiurno temperato , plu- 
rimos alios motus, genuinis & propriis Flanetarum 
motibys in eodem ſubjeQo contrarios, coſque ineffa- 


bilis & nifanz celeritatis, e mundo tollit, unicocjuſ- 
dem Terrz motu annuo, emnes veterum Epicyclos, 
coca ratione ad Solis motum alligatos, omnes prx- 
tereaillorum Eccentros Eccentrorum, omnes Incli- 
nationum, Deviationum, Reflexionumque circulos 
dejicit, 
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Celeſtial Monons. - | 
CHAP. 1. -14z2E-4þ 2d 24] 

Of the Syſteme of the Viſible World, ; 


apaHe doGtrine of the motion of the planets being the Subje&t of this 
W1 Booke, we ſhall firſt tor the ground and foundation, of the. Woxke, ſer 
a (forth to your view, that approved Sylteme of the World-that of it lelfe 
JN without any fictitious helpes, is avle and right ſufficient, to ſalve, all 
SF kind: of motions and wonderfull appearances in-the, Cacleſiigll Box 
LF) dies, If we look upon the Hypotheſis of Pralomiegwho ſuppolertyan an- 
' Nuall motion of the Sun abour the Earth, and the; Eaith to! be the 
Center about whom he moves, we ſhall finde it molt abſured, for we mul} dey,ſe,a mul- 
tiplicity of immaginary Circles aud Motions, wherewith- tg fill the Heavens, which is 
alcogether againlt reaſon and nature it ſelfe, And for the new "Hyporypofigiof T'ycþo, we 
ſhalt finde 1t more ingenuous then true, when we {ee whar ſhifts they arg pay uj 100, tha 
would demonſtrate Carleſtiall phemomena's by help thereof. But we ſolely emt race that 
of 4 opernicus, where the Suns the.Center ofghe Univerſe about whom we ſhall prove 
and demonrate ad oculumsthat all the Carleſtiall Bodies are mdved, and that the annual 
inzquality that appeares in their motions, is not any reall motion in them, but onxly an 
appearance arifing from the annual motion of the Earth : forſfeeing that che Earth: (from 
whence the places of all the: planets is beheld,) is contmually moved 1n-the Ecliptique 
about the Sun, /asthe other Caleſtiall Bodies are, it neceſlarily follows, that (their mo- 
tions being related to the. Earth, and not to the Center of their Obes) there cannot 
but appear to us-tufficient-gronnd for the ſaid inzquality of motion, eſpecially in xeſpect => 
of the continual motion of che Earth,and volution of the other planetary bogies of| diffe- \ 4 

rent motions ; for whereas, we daily behold by ocular ot{ervation, that the planets "BIN 

ſometime g forward , ſometime backward, and again ſeem, to ſtand (till ;/and that the 
quantity of the progreſſion appears greater ,in Jupiter then in Satary, arid lefle jn J«- 
piter then in Mars, and agdjn greater in Ven then in Mercary , and no, only fo, but 
obſerve in like manner that Satin is oftner Retrogarde then Jupiter ,| Mars not 1o oft 
as either J#piter or Satyrn, and Venus more ſeldom then © Mercary, what's it, or gan it 
be, but the Earths motion thar 1s caule thereof: All which, and many otherthings apper- 
raining tothe motions and appearatices of 'the Stars and Planets, are by this H 1368 
ſo nerbicucaly demonltrared to fence, that no man of good underſtanding, cay any way 
doubr of the truth of the Hypotheſis, | f 
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CHAP. II. | 
Of the Definition , Subjeft , End, and Principles of Afronomie. | 
He Do&trine of the motions of the Caleltiall bodies, which the Greeks call 
*Acporoutey, is cither ©gopurin3 or Tlelarixa, | Theoreticall or prafticall , of 
both'which we ſhalttrear in their order, and firſt of the Theoricall part, which 
is a doQArine whereby (as it were with manuall Inſtruments) the motuns Fai 
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the Planets. are lively-yepreſented to the eyes, fat. aNing glafle we-beboldchedorme, 


- 


faſhion, afd allo motion of. the Body : So may we by this -Thebrezical Dos &5: Not 


only ſbethsform and order of all the Orts. and Spheresof'the Planets} bur /allb appre- 
hendnafadainly theeommon accidents of all the Planers, and'may thereby be. ple to 
{alve alt thejeapparcnt®moxa rs Eee 


24+ LOGIE'A cat" a6 $97 nm SE -'S, Dy 
The” ſabje&” of this Theoretieall Dofrine is the proper motiori of the-Planets and 
Stars, which we call ſecond motions, becaule that contrary to, the apparent diurnall mo- 
tions of the Planets and Stars from Ealt to Weſt (which is an appearance cauſed by the 
daily nicgion of the Earth). their own proper motions, of which we ſhall here rteart, arc 
rowards the contrary part, namely, from Weſt tos Eaſt. 

The primary end of this Science 1s' to ;falve the 'Cacleltiall ganiuere or appearance 
of the Stars, and to finde their true places to any time given. The-tecondary end is to 
finde out the ſcituation, order and form of the world, and the parts thereof. 

The principles of this Do&trinezwhereby we come to falye the ppearances inthe 

roper motion of the Planets, are theſe ſix, 

x Thatthe Sun is placed inthe middle of the world , in or about the*center of the 
Sphere of the fixed Stars, and hath no circular motion, but centrall only. 

2 That the primary Planets are each of them in their proper Syſters , moved about 
the Sun, and accompliſh their periodicall reyolutions molt exactly in their determinate 


and appointed times, 


-'2 Thar the Earth is one of the Planets, and with her annuall motion about the Sun, 
deſcribeth her Orbe inthe middle between the Orbes of Mars and Veuns, | 
That thEfecondary Planets are circularly moyed' about the primary Planets, re- 
peking their bodies for their common Nodes or centers. #9 
5 That the” ſecondary Planet the Moon , is moved about the Earth as her Center, 
whereby the annual motion of the Earth, hath not only 'relation to the Earth, but by 
conſequence tothe whole Sphere'of the Earths Planer.” 
6 Thats this primary Planet the Earth is enyiorn'd' with the Sphere of the Moon, 
even ſo are ſome, it not all, the other primary Planets, who haye, in like manner , thei 
Moons or Concomitauts encompaſſing them. 


The Syfteme of the V ifoble World. 
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CorLxtsTIiAL MoTioNs. 35 
In this Figure , that fountain, of light , the Sun is ſeated in the very center 
of the world, abotit-whom in the firft Orbe moyes Mercury, then Venus, and in the 
middlemoſt Orbe moves the Earth , and about it moyes the ſecondary Planet theMoon, 
in a little Orbe, like to an Epycicle, Next above the Earth is placed the Orte of* Aars, 
and aboye him the Orbe of Popiter, with four ſecondaiy Planets cncirclirig his hoy ; 
and above Japiter*is placed Sat#rxus Orbe, who is the higheſt Planet of the teven,] And 
laſtly, aboye the Orbe of Satzry is the great Orbe of the Fixed Stars, which is of ah im- 
me2nſe diftance from the Sun, and center of the world. o_—_ 
In the firſt part of this third Book, it will evidently appear to every cleer fighted|man, 
that what we have here delivered 1s nothing but truth, The firſt that entertained this 
opinion for reall, was Philolaus Pit hagoras, whoſe judgement and dexterity of -appre- 
henfion was molt excellent, notwithſtanding thoſe bruitiſh times wherein he lived: bur 
afcer that great Philoſopher eAriftotle had drawn the world to favour his fond concents, 
his famous diſcovery of the truth became to be eclipſed, and fo continued for many 
Centuries of years, yea even until this Jaſt age, when it pleaſed God to. raiſe upjſome 
noble and heroick wits to make an abſolute diſcovery, inſomuch that now this opinion 
1s by all our beſt Maſters of Aſtronomie, . granted: for no lefle then truth, for as the con- 
tinaed Obſervations of Aſtronomers in all ages do peripicuouſly prove the fame; 1o is 
it molt proper to ſenſe, thar the Sun, which is the molt worthy Body in the Planetary 
Syſteme ſhould retain the moſt worthy place amongft them , which muſt needs be $. 


knowledged to be the center, Beſides, 1f we do but conſider the Sphericall form of the 
world, (which the former Sylteme expreſſeth) is it not then (I fay) molt proper that the 
Sun, whois the only giver both of light and heatto all the Planers round about him, 
ſhould: be in the center rather then elſewhere, from whence he may belt diſperſe the 
ſame (by ſending forth his radian..beams) into. all parts of the circumference, which 
otherwite cannot ſo well be done, were he placed in the curcumferenge, or anyiother 
point without it, but only in the middle. And laftly; is it not molt certatn that the two 
Planets F and & reſpect no other centex then the Sun, and ſo being placed within the 
Orbe of the earth, towards the centgr , they can neyer to us inthis mudgle planet, ap- 
pearto bein Hor P'of ©, andthis, was the,majn cauſe that induged the Amgients 
r9 alligne thema mean motion. eqyall.to that ofthe Suny and reter the inequality of mo- 
tion to thoſe faigned Epicycles: the like may be faid of the other 3 primanie Planets pla- 
ced without the Earths orbe, though 1t be not ſo perceptable to yulgar.appehenſion;apd for 
further proofe of this aſſertion infinite reaſons Aſtronomicall might be'giyen , but Ipaſle 
them by, hoping that the following Demonſtrations in this Booke will be tufficient to 
eyince the molt ſtiffe opinion oppugnant thereunto, therefore ſecing the Sup alone is 
the Eye of the World, and very. Fountain ir ſelfe of pure light , the center doth ofir;ghe 
molt fitly belong unto him, from whence on eyery hde he may,dire&ly behold the:;con- 

cayc Orbes of all the Planers and Stars, with right angles. | oe 
Having now retted a while 1a the-center, we ſhall now climbe gowards the circyunſe- 
rence, where 1n,our way we ftinde {eyen Planets obſervable, (beſides the concomprants 
of Saturuand Jupiter ) whoſe Orbes axe imaginary cirtles, whereqa their glittering bo- 
dics moyc.and wheele.abour (as is,deteribed in the former Sylieme.) Thoſe we call 
primary Planets, whoſe bodies move {imply about the Sun : and thoſe ſecondary Planers 
which turn about the primary Planets, 'whereby it comes to paſle that belides then, own 
proper motion about the body of their primary Planer, they participate allo of the/jmori- 
on of the Jaid primary Planet which moyes about the Sun. Of this kinde Sarwrp ; is ob- 
ſeryed to have two ſecondary Planets encompaſſing his body, which by help of the Tele- 
ſcope; are foundto be ſomerume neere, and ſometime further remote from hum, 1n Jx- 
F#ter is obſerved four Stars ofthis kinde , which 'wheele about his body as their proper 
center, the firſt 1s diſtant from him to the fight about fix ſemidiamerers of the carth, the 
ſecond cight, the third ten, andthe fourth about ewenty. Theſe ſecondary planets (ac- 
cording to the order. of the reſt) when they are above Saturn or Jupiter are moved trom 
Welt to Ealt, but being under them they are moved to the contrary part, as in reipeRt of 
the Earths poſition, and by this means they come ſometime to interpoſe and ſomerhme to 
be hidden, of their primary planets about which they move. The firſt of theſe rowaxds 
the center accompliſheth 1ts revolution about J#piter in one day 18 houres , the ſecond 
| RF” 
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in three dayes r 3 houres, the third in ſeven dayes-four houres, and the fourth and far- 
theſt from him in 16 dayes and five houres, In hke manner the Earth hath one, which 
we call the Moon, who by reaſon of her vicinity to the Earth, appears -yery great to our 
beholding, though its probable, rhat in her ſelfe, ſhe is as ſmall in magnitude, as the com- 
panions 01 Satwre or Jupiter - But as for Mars, Venws, and Mercury, it cannot well 
be o:ſerved whether they have any of like nature about them or no; but we ſhall not ar 
this time treat further of theſe Oy planets, except the, Moon, inregard their mo- 
tions are-not yet well known, neither by tew obſerved, and therefore in this Book ſhall 
only treat ofthoſe obſervable, And thus having run through the Planetary Otbes, even 
from the yery center to the vaſt circumference of the yifible Otbes, we ſhall inthe next 
Chapter examine the opinion of the Peripatericks, and ſee whether the Heavens haye 
ſolid Orbes or not. 


| CHAP. III. 
eA Confutation of the Peripateticks toxching Solid Orbes, 


Orbes wherein the Planets moye are ſolid, and theſe kinde of men bring ſome ſeem- 
ing and fuperficiall reaſons for their aflertions, for if ({ay they) the heavens have 
nat. ſolid Orbes, how ſhould the Planets and Stars {o exactly obſerve and keep 
their conſtant and regular courſes and motions in the heavens '(as we daily behold) 
without the leaſt jot a ancenviony. whereas if they ſhould move as birds in the aire, 
itcould notthen be poffible in nature but that they muſt deviate from equality. For 
anſwer hereunto, let tuch know this, that the motion of the Planets is efſentiall, and gi- 
ven them of God (the Almighty Creator of all-things) in the beginning, whereby by 
the decree of an eternall Law) they are compelled. ro keepe their conſtant and regular 
. courſes and motions in the Heavens, as experience daily yerifies, but that the Stars 
ſhould have ſolid Orves, we utterly reject it, as nor probable (yea, altogether impoſ- 
fible) in rerwm nature, and the noble Tycho (refellifig the ſolidity of thoſe Orbes we 
call Cacleſtiall) doth evidently prove three manner of wayes. Firſt, from the motion 
of Comets. Secondly, fromthe irrefration'of the rayes of the Stars. And laſtly, from 
the poſiture of the Planets, and proportion of their Orbes. And certainly, were their 
Otbes (6lid, it were impoſſible for Comets to paſſe from one Orbe to another, in reſpe& 
of their ſolidity, but the contrary is ſeen, as Tycho 1n his time did moſt accurately ob- 
ſerve, the ſame 15 daily yerified from the light and appearance of the ftars, for the earth 
being placed out of the center of the planetary Orbes, it muſt neceſſarily tollow, that if 
their Orbes were ſolid, their light would be more dim, and their bright raies appear more 
broken and refracted, and thence would follow a multiplicity of retra&ions , inſomuch 
that the rayes of the fiars being toſſed from one Orbe to another, would be 1o diverfly 
mukiplyed, that of a ſodain the planets and ſtars would appear very irregular jn motion, 
and in places far diſtant from their true ſears 1n the 'heavens, ſo that in one yolution of 
this Terrencall-planet we live on, there wonld appear a wonderfull variety in their 
motions and diſtances. ' Laſtly, the Nobl: Tycho finding by his accurate obſcrvations 
thatthe Planet Mars 1n his Achronick poſitures, was neerer the Earth then the Sun, and ' 
at other times far mounted above him, he thought this permutation could not be poſſi- 
ble, uf there were folid Orbes, feeing that the Orbe of Mars ſhould interſe& arid cut the 
Orbe of the Sun: and although this of Tycho holdeth not altogether true, that theſe 
Orbs ſhould cut each other, yet according to the-genuine Hypotheſis and Sylteme of - 
the. World, this of Tycho 1sveally verified in the fecondary planets, as in the Moon that 
moves abour the Earth , who twice in her reyolution interte&tsthe Earths Orbe': And 
the like may be faid of thoſe Concomitants or Guardians of ' Saturn and Jupiter, which 
move abour their bodies, and interfc<t their Orbes as the Moon doth the Orbe 'of this 
Earthy Ball. And now it this be not ſuſficient to prove a fluidity of. ſubſtance 'in thoſer: 
parts we call the Heavens, we mutt then confeſſe a mutuall penetration of rheir folid 
Orbes. orlic deny the motion of the heayens, both which common-realon tels us to be 
- 1mpoſſible, and not to be admitted of, 


|| hath been the opinion of the Ancients , and is ſtill ſuppoſed by ſome, that the 
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CHAP. 1V. Se OS. 
Of the Ellipfs wherein the Planets move, and how to projett the ſam by two Circles 

according to the DoFtrine of Bullialdus Lid, 1. fol, 46. 

Tr appears by ovſervation, that the ways of the planets inthe HeavenS&'are Elliprically 
I chefirlt vigilant obſeryer whereof was the admired Kep/er,fince whom'it is receuyed as 
a g:nerall cruch, und though it cannot ſo well appear:in Sarwrn, Juptter, orVenw, yet in 
Mears and Merowry its very obſervable, as may be gathered from accurate/Obſeryations. 
In which Ellipfs there is and m_—_ point ditant from the Center towards the A- 
phelion, the half of the firlt Inzquality, which is called the Cone, or Umbi.ique-point, to 
which the quality of motion 1s referr'd. And becauſe the point ofthe middle motion is 
diftant from the point of the apparent, all the firlt inzquality, and onely half of the inz- 

ality is due to the Sun's Excentricity, it follows thence, that the Center ufthe Elliphs is 
placed exaRly berween the points of the middle and apparent motion, ſo thatthe Center 
of the Ellipfis is removed from the point of the apparent motion, the half of the firlt inz- 
quality, but the other half of the inzquality, doth nor ſeemingly ariſe from the ſame: cauſe, 
buc in my opinion 18 nothing but the inzquality of the Planets real] motion in his Ellipfis, 
which hath its dependance and relation uponthe other Cone, or Focus of the ſaid Elliphs, 
whereby th: Points of the middle and apparent motion (the latter whereof is the Center 
of the Sun ) are both called Umbilique points, which are of excellent uſc in the indagation 
of their motions. Now to project the Elliphs in plano, we are ſufficiently taught how to 

rform the ſame, inthe workes of Apollonize Pergam, Franciſcus Maurelicus, C lau- 
dins Mydorgizs, and the worthy Kepler alſo in his Epit, Aſtron; Copern. teacheth how it 
may be wrought, but the learned and painfull Bullia/d#s (td make the operation more e- 
fie) ſhews how to effeRt the ſame by and Epicycle, whoſe motion is ſuppoſed tobe double 
tothe motion of the Planer in his Orbe, and ſo by the ſolution of right lined Triangles, 
it may be found with more caſe, which way in my judgment, is the; moſt rationall and ab- 
ſolute of all other, and therefore we ſhall here embrace the ſame, and ſhew how, by a 
neat Artifice, the;Ellipfis may be projeed by two Circles, ang fgr Demonſtration ſake 
have added the f ing Figure, : 7” ME 8 


- 
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In this Di the pricked Circle noted with the letters B » C repreſents the Bllipfis, 
eathe Plartet moyes, ang the x OR, isthe Excentrique, Which is. am; 
| egnary 
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Imaginary Cucle, wherein the Center of the Epicycle is ſuppoſed tobe carried about, and 
the greater the Epicycle is, the greater is th2 variation of the way of a Planct from the 
Circle ; for the Planer being Aphelion, or. furthet removed from the Sun, he is in B B, 
when Diacentron, he 1$ inC,. and when he 4s Perihelion, he 1s 1a.B H, ſo that- when a 
Planet, moves from B, towards C, the motion of the Epycicle 1s double thereunto, but to 
the contrary part, that is to ſay from B,to N, as when the Center of the Epicycle 1s inS, 
diftantfrom rhe Apticlioh "202. the motion of the Epicycle BN 1s £0, ſo that when the 
Planet comiesto C, yed. from the: Aphelion, the motion of the Epicycle B C is 1860, be- 
cauſe the*tnorion of one is double'to the motion of the other, by which megnes, the Epi-' 
cycle' deſcribes the Elliphis of the planet, and ferves to finde hiscrue place therein, and his 
true diftince from the Aphthion thereaf. Bur for further iBuſtration obſerve, thar fromthe 
Hypottheliv ofthis dqublemmotion of the Epicycle, the'angle B SN. is double to thi angle 
RDS;*wdtheangle BY N, to theatigle RD Y, &c. Now becauſe the angle B SN is 
dil $6 the angle'R D'S, and SD V, is the Complement to the right, (bur the angle N 
SD isthe Complement of theangle B SN to two Right angles, which is the double of 
theangle PDR) therefore che angle N'SD, ſhall bethe double of the angle $ D'V, for 
the Eompletnent of the double Fax. Semicircle, 15 the double of the Complement of the 
ſunpl&angſe £6 the Quagranr, * LT 

hep the Center of the Epicycle is in S, the Planet jn his Ellipfis is then in N, and 
ſo the ang:N'S B is cqual tg Lh angle BD V, and double to the angle RD S, ardo by 
conſequenice the ourward angle N SD, is equal to the double of the angle SD V, and nor 
onely ſo bjirit1s jn like manner equal torhe ſum of the two oppoſite angles SB N, and $ 


NB; which two angles are always equal, being ſubrended of equalfides. 

- Phe as the Semudiameter of the Girelk D B, 15co BR (v:z. the fine ofthe angleBD 
RYÞ thefemidiamergr of the little Citc]:B S tothe half of the Subtenſe BN, OrasD B 
ro $B,{o'BN Rto the Halfof BN, Agait, as DBtoBT,ſoBNR,rto BN : aridthere- 
for Nis the point,(orplace of the planer).in the Ellipfis, whoſe tanſyalſe Axis 1B X 
D A'B; and the conjugate Diameter CD 1. [03 277 ru 1136 

. 9 likewile when the Center of the Epidycle is in Y,'the proportion! holds the fame, as 


before;for as D Bis jaB'X. fo is Y'B, to tic half of B'N, an contrariwiſe, as D B roY 
B; fo'B X-to thehalf of 'N, 8c. Thenas BRisc'BNX in rightfines, ſoBN.in's, to 
BN in Y : and dividing, as BRtoNR, ſoB X to N X; and changing, asSBRtOB X, 
ſoNRrtoN X : and by converſion, as BR toBNinS,ſoBXtoBNan Y. 

Wherefore (according to the 22. of the 6, of Elements) the Quadrats which are de- 
ſcribed upon BR and B X, are of the ſame proportion one tb another, as alio thoſe thar 
are deſcribed upon the lines N R and N X, wherefore, as the Quadrat of BR to the Qua- 
drat of B X, ſo the Qaudrat of N R, to th: Quadrat of N X, 

-Andas the QuadratB R_ to the Quadrat BX, fo 1s the. ReCtangle of HR B, to the 
ReRangle of H X B, and{ſo the quadrat NR tothe quadratN X : therefore NR,N X, 
and C D in the Ellipfis, are lefſer then B R, B X and BD in the Curcke, 

Thns by help of theſe two Circles may we neatly deſcribe the Eliplis, whoſe Axis is B 
B. D BH, the conjugate Diameter C I, and the Umbilique points N and A, 


CHAP, Y. 


A Briefe Inveſtigation of the place of the Suns Apog eon, quantity of the E xcentricity 
and Middle metion, & c. 


ereas the —_ of the motion of the Sun,dependsſolcly upon the place 

of his Aphelion and excentricity, (Which is the diſtagice of the Sun from the 

Center of the Earths Otbite) ſo that unlefle we ſew how to finde the tame, 

. we can neyer diſcover his true nagtion; and for the ground-work of our Cal- 

culation I ſhall, inthe firſt place,ſucemRly lay down ſueh obſervations,as I find recorded 
Lb.3. uatluer. evyret. or Almageſft of Prom and confer them with the account of his 
predeceſſors Hipparchus & Plinisand then come tothem more accurate and lately made. , 
Furſt, Prolomy (by his Armillum equatorium, then placed in the City of Alexandria 
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\. The former Obſeryations being: diligently compar'd with the Calculation of Tychos + 
doth argue, that the: Obſeryation of ours, 1s exatly made; rheretore placing the Aphelion 
of theSun Ammo Chriſti 139. in 16d. 41, 48%. I, and again A. C; 1652.,115.d.'35"... 
51''.S, we ſhall by the difterence of them find the motion of the Aphelion ro beas 
followeth. | | 41d; 
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 Accarding to this Reſtitution, 1 ſhall in the following Table, give the Reader a view 
of its procelſ1on ſince the time of Prolomy, 6 


Ages year.of C,] place obſerved | place by Calculatis » 


Prolom 139 <r1ed. 41. 48”, If | 10d, 417, 48/7 
Albategnins $384 [22 26 o T|233 24" 57 IM 
B. Walther 1488 s$ SY | 3 47 38D] 
N. Copernicus 1526 6 50 o BS, 4 26 26 5 
Tycho Brahe 1588 | 5. 30,0 Þ|'5 20 xF ot” 
This Authour 2652 . ]6 36 © Bi 525 on VB 


Leaſt I ſhould too long inſiſt upon particulars of this kind, I will forbear to dilate,” yet 
this I ſay, appears that albeit there be ſome diſparity 1n their Obſervations, yer it 15 ſo 
little, that we may gather the motion thereof is always equal, Neither can I fiyfe by the 
beſt oblervations,of the Aſtronomers of all ages,that the Excentriciry of the Sun,ahd great- 
eſt Obliquity of the Ecliptique is changed ince the Creation, but always hath 4nd ſhall 
retain the ſame quantity and proportion, for to my knowledge,” we haye no :grotnd to 
thinke otherwiſe, fince we have'no obſervations but thoſe of Hipparehus, to prave it b 
and we know 'tis poſſible and probable too, that Hipparchus whom Ptolomyfollows, 

might erre 5 of a degree in the Suns Alritude, as 1n his Almageft himſelf confefleth Lib. 
| 3. Andto theſe I may adde a third errour, concerning the inzquality of the Aquiroctial 

oints, Which haye been introduced into Aſtronomy by ſome Mathematitians of lat : ages, 
bur upon ſuch lender grounds, that T can but admire at th Authours of it, cſpecially ſeeing 
that the contrary hath been evinced by all the obſervations that have been mag: for a- 
boye 1800 years together, and why then we ſhould from the Obſervations of Prolomy 
gather any ſuch inzquality of ts procefſion (fithit doth appear his conſideration} are not 
accurate) I cannot learne, but by the experiments which I haye made of ancientand ryo- 
dern ovſeryations, I finde, that the. greatelt part ofthem ſpeak altogether contradj&ion to 
this point; and therefore I reje& both thar, and the two former, as not fit toinhabite 
Urania s Palace. | | 

Having now ſufficiently determin'd the place the of Suns Aphelion and Excentricity, 
the next itcp rowards the attaining of the Suns true motion, will be to ſhew haw to in- 
veltigate and find out his mean or equa} motion, which cannot exaQtly be pertormed by 
the obſervations of one age, and therefore we ſhall make uſe of the obſervations of the 
Ancients, among(t whom I finde no exaR agreement in the true place of the Sun, bur ob- 
ſerve every oneto diflent from other, for if we compare the obſervations of Hipparchus 

made at Alex aridris in egypt 150 years ante Chriftum , withthoſe of Prolomsy 140 
years poſt Chriſtum, we ſhall finde 2 great diſcrepancy, yet had I rather for my part rely 
upon Hipparchus then Ptolomy, which not onely my telt, but others betore me have ſu- 
ſpeed, as Scaliger lib, 4. de Emend. Tempornum, where he not without jult cauſe con- 
cludeth, Prolemes obſervationes errors potins ſuſpett as, quam ab Hipparcho tr adit as. « FA 
debere. Cauſe indeed there 1s of ſulpition, and diyers have [trongly attempted” to make 
correction, but have (in my opinion) traced the wrong path, as Longomont. pag. 3 3. 


&® T heoric, and others ; tor my part, I am per{waded, that all the induſtry that can be uted by 
the h:1p of his obſervations, 4s not ſufhicientto eftabliſh and determine his mid]: motion 
a righc 1n thoſe tumes, and therefore I ſhall deſcend to Albategnius ) the next Marhemati- 
cian that we read of , that obſerycd the motions. of the Sun, Moon, and Stars) in, whoſe 


P ;. . came 


: e - 
A2 | The Theorie of be 
tim: Aſtronomy began again to revive, whoſe otſetvations (how ever ſome may cenſure) 
are without queſtion more generally accurate ther any of his predeccf]o1s, which ns rs 
by the collation of ancient andlate obſervations, yer I know that Lowcoomont anus L1b, 1, 
Cap. 2. Theoric. chinks the contrary, bur his aſtertion I cannot em: ice, for I aw mot 
onely doubtfulof the proceſſion of the Equino&tialpoints, which he 1nc: ocucceth, bi doe 
alrogerher relinquiſh it, which being admitted of by hum ard others, 18 the cai fe w1.1 he 
could not well reconcile this to agree both with the corrected o-tervations of Zr parchus 
and Ptolomy, and with thoſe of Tycho, which we molt confide in, But t}#,cdle mo- 
tion of the Sun according to our reliitution j$ not onely exactly laid down, and fitted to 
this preſent age (which we have performed by the h:Ipe of 7 zcho's oblervations) but aſs 
we have endeayoured to reRtifie its motion by the molt appi oved obſervations, that have 
been made by Walther of Norimberge, ard others, withm the compaſſe of 2 or 3 hun« 
dred years latt paft, and nor onely to (for we duſt not rely upon any one otfervaticn) 
but we have ratified and fixed thz fame in the tume of Hypparchus, ard though it appears 
greater then Pro/omy would have ut inh!'s time, yet {hould we at that time any more ce- 
prefle jr,how then could any one make it conſcntancoxs,to the Heayenstorh in the time of 
Hipparchus, Albategnins and T ycho, ſothat for my part, as I haye rectificd the middle 
motion in this preſent age, and hon. datto 7 zcho's oifeivaticns, fo haye.Iuſeda mean 
Proportion bctween the corrected obſervations of Hipparcks ard Albategmus, and 
vary but little from either, infomuch ihatT dare :fiicmc his micdle motion 15 retified e£x- 
a& enough for many hundred years ro come : and that we may now ſee (tefore we pro- 
ceed farther) how we may come to diſcover the {aid middle motion, we ſhall take the 
fiſt Vernal Equinox of Hipparchas which hapned 1n the year frem the death of eAlex- 
ander 178, the 27d. of Mechir, at 11 h. 4. m. in the Meridian of Alexardyis, but 
being correQed by other ct his obſer yations, and applycd to the Meri0121 of Lender, the 
true time of this Aquinox ought to be at 9g þ. 147, ar which time, accorcing to the former 
DoEraine, the Suns Aphelion 1s found 6 5 d. 5©'. 2c/ . and ſo mich isthe apparent place 
of the Sundiſtant from the fame, hence the abſolute #quation ot the Sun 151 d, 51/, 13%, 
and therefore the eſtimate middle motion of the Sun 18 358d. 87. 45%, New the al ſolute 
*Zquation ariſing from the Anomaly of the middle motion 1s 16. 52%. 51, which cdded 
t> the middle motion firſt found, giveth the Suns tive place 17, 38”. which exceeds the 
obſervation 1, 38 7. therefore ] dcdu&t the tame fromthe micdle motion fitt fourd, 'and 
the Reſidue 3584. 7'. 9”. is the middle mction inthe time of the oifervation of Hrp- 
parchns, After th: jame manner alſo, have we dedrced his middle morion 1n the time of 
Tyche Brahe, and made the Radix of it for the beginnirg of the year 16c1, to be 289d. 
58. 34”. Hence we gather the mean motion of the Sun, as followcth, | 
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That we may the more perſ{picuouſly ſee the agieement of this reſtitution with the Hea- 
yens, I ſhall produce other approved obſer vatious, of Hipgarckus, Albaregnins, Walther 
ard Tycho Brahe, ; 
The ſecond vernal Xquinox of Hipparchas els in the year 189. the 29. dey of Michir 
at midnight, when the Sun, according to our cemputatior, wents Cf the Aquinox 87. 
289. and 1f with theſe, we confer the Autumnal ZKquinoxes mede by the fame Autheur, 
we may finde in ſome Jeſſe, and in ſome a greater difference ; as 1n the fifth Auvtumnal 
Zquinox, in the-year from Alexander 179. the qd. of the moneth (wayepgrey in the 
morning, when the Sun acco:dirg to our Calcrlation was in 6', 357.5, 1 ccrla inflerce 
in more, but 1 held it necdleffe, for I conceive thele ae fi ficient ſhewyghar 1 have 1 fed 
a mean proportion between the obſervations of Hipparchkas, wh:ch 15 at ſclurely the telt 
ard moi certaine way any one can finde, mn regaid the obleivatiors are d:ſcorſonant a- 
monglt themſelves. But T ſhall now defcend ro Albaregnizs, who (livirg in the mie: 
time (almoſt ) between Hypparchus ard Tycho ) obterved the Autimnel Aquinox at 
Aratta m Syria, AnnoC hriſti 882, Septemb. 19d. at 1h. 15, in the morning, at what 
rume acco:ding to.our refticution, the Sun was, in 29d, 58.52”. MM, wanting iut 17, of 
| o 


Cofelertial Mortions. 43 
of the place obſerved Alfo An.Chriſts 1488.Walther obſerved the Yernal zquinoSHial upon 
the 10d. of -Yarchat 15h. 40". from which the place of the bikn (occcndid ro Our re- | 
ſticurion) differs bur 29, 27”, Laſtly, I ſhalltake the obſervation of Tycho A. C. t5$6. in 
which year he obſerved the yernal inox, at Lranibwrge, upon the 10d, of Aarchar 
9 h. 2/.p.»». which obſervation diflents, not a ſecond fromour Tables, and thus having 
ſhewed,as Ipromiſed howto find the place of the Suns AphelionExcentricity and middle 
motion;we ſhall in the next Chap, ſhew how to determine the quantity of the year, 
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CHAP, 'VI. 
Of the Tropicall year, and the Quantity thereof. 


T:: year natural or Tropica), of the Greeks 4p0erids 4 7phro , Which 13 verts 


quaſs vertens, and ligaihes to turn, becaule,according to the word Erjerr@ ; 
in ſe convertitur annus., And this 1s that common and uſual part of rume; 
whereby not onely the ages of men, and other accidents in the World are num» 
bred, bur all our ationsare ſquared, and reckoned thereby : and although according eo 
the cultom of diyers Nations the year is varioully accounted, yer hath it (or at leſtwiſe 
ſhould have) its dependance upon the true place of the Sun, as containing that ſpace of 
time, that the Sun is running from ſome fixed point of the Firmament, okis refurne to 
the ſame again, and this 1s called the Tropical year, and at this meaſure did the Ancients 
aime, yer for want of a good foundation (for they were ignorant of the Suns true motion) 
they did not limit the length of the year a right at its firlt inſtitution, as the CF gyprians, 
Hebrews, Perſians, and others, who have conſtituted the ſame to be onely 365d; never- 
thelcſle the Romans uſe a greater year then the Egyptians und aneient Perſians doe, for 
according to the conſtitution of Juline Ceſar, they make it 365 d. 6h. which |s. hours 
every 4. years make the Leap-year to conlitt of 366 d, whereas the three intermediate 
yearsare called Common, and contain onely 365 d. and this year, is retained an gener- * 
ally uſed by the Syrians, Syrogrecians, Athiopians, Meſcovites and Brittains, But ac- 
cording to the emendation of Pope Grogory 13. the year (by the help of the beſt Mathe-= 
maticians then living) was found to be 365 d. 5h. 49. 12.and according to'this quan- 
tity have the Romans in ſome meaſure, reſtored the Solar year to its true place, 4's I ſhall 
briefly ſhew elſewhere, for my intent. 15 here nor ſo much to ſhew how it 15 at thigpreſenc, 
and hath been eſtabliſhed, as to determine the juſt quantity and proportion thereof ac- 
cording to the true motion of the Sun, who (faith the Prophet (was fer in the firmamem-. 
of Heaven, to diſtinguiſh the times and ſeaſons. UI | 
In this place I might treat at large of the Solar year and the magnitude thereof, 'which 
divers of our modern Aſtronomers have made unequaland that uponſuch flender groundy 
thacthe Authors of it (were they living) might be aſham'd to own, having nothing to 
warrant their aſſertions, but the uncertain obſervations of Prolemsy, who (as is obſerved) 
did imitate Hipperchns, with whom he agrees exaQtly tor the lengrh of the year, making 
it 365 d. 5 h. 55". 12” but rejeRting Prolomy, and comparing the obſeryations of Hip- 
parchns, eAlbategnine, and Walther of Norinberge, with the obſervations of Noble Ty- 
cho, (all which we have freed fromthe errours of Parallax and RefraRtion) we ſhall find 
a continued zquality of the Tropical year, which Tycho Brabedoth wittily retaine, and 
the famous Aſtronomer Longomontanzs, in his Aſtron, Dan, Lib, r. Cap. 5. Theoric. 
and hereunco the moſt learned Keepler afſents pag, 937. Epir, Aſtron. Copern, where he . 
lets nor to affirme, that the quantity of the year bath appeared equal to all obſeryers' eyen 
from Hipparchns to theſe preſent times, excepting Prolemy, alone, againſt whom we 
have the obſervations of Hipparchns, Proclus, Albatgnins, as allo the joynt conſent and 
approbation of the learned Bullialdws, to confirme and make good our reſtitution of the 
Suns middle motion. And if we had no other ground but this, namely that the! Syſteme 
and Ellipſis the Earth moves in, is nar changed, but 15 the ſame, this nigh convince us, 
thatthe motion of the Sun therein is always a like, cſpecially in regardthe Excentricity 
®® never changeth : and beſides this we need not doubt, bur that (according to the order of 
the other Planets) the Aphelion of the Earth makes in all ages, an cqual progrefle in cons 
ſequence of the fignes, as is evident in the laſt Chapter, bur eſpecially in the Moon, where, 
ig_xeſpe& of her quick morion, its beſt perceived, and therefore we conclude, tharthe 
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quantity ofthz Solar year, was andeyerſha!l be equal, and that alfocheunequal motiogr 
of the fixed Stars & inzquality ofthe quinoRtial points,is no berter thena meer fition 

Now' for * the determination of the' true quantity of the Tropicall yeare:, 1 we 
ſhall firſt make inquiry of the-rime of the Suns ingrefle into the EquinoStial, which 
Alkategnins obſerved Anno Chriſti $82, September 19. 1 h. x5, morn, whichaccomd- 
ing to the corre&tion of Bullialdus fol, 67. Aſtro; Phil, ought ro be x h. 6. after, bur by 
our corretion made by the collation'sf obſeryations, the time of the Suns ingreſſe fals 
berweerrthem, viz, at 1h. 437. in the. morning, and therefore, according to the Suns 
mean motion, the middle tume of this Autumnal Aquinox wasat Arata m Syria, An, 
882. Sepremb, 16 d, 12 h. 14. 25” that isat Londoxat 8 h. 54. 25. 

Again, by ſundry obſervations made in the year 1650. (the ſecond from Biſlextile, as 
were tharot 'Abateguius). we found the true time of the Suns ingrefſe into i upon the 
I 2d. of September at 14h, 40'. and therefore according to the Doctrine of the laſt Chap. 
his ivgrefle, according to his middle motion was the 10. at 13 h. 2', Now the intayval 
of theſe two obſervations are 768 years, ,in which ſpace (by ſubſtra&tingthe lefter number 
of time fromthe greater:) I. find an Anticipation, of 5 d. 19 h. 52. 25 *. which divided by 
768, giveth inthe quotient ;10'. 55”. 39/”. &c. and therefore the true quantity of the 
Tropical yearwill be 365d. 5b. 497.4”. 21”. 

And that this is the true quantity of the Tropical year, it is alſo confirmed by the ob- 
ſervations of Nicholaus Cardinals de Cuſa, Prophatins the Jew, and George Chryfo- 
cocca, but belt by:the ancicnt obſervations of Hipparchus, by whom, principally we have 
made this reſtxution of the Suns mean motion, ard quantity of the Solar year, which all 
along ff9m his time to this preſent, agrees withthe obſeryations of all Aftronomers, fa- 
ving Prolomy,of whole exrours we read at large in Bullialdys, and others, and in his Afr; 
Ph1l. fol. 70, he thus writeth © Er ſatis apparer Prolemeum noluiſſe immutare Hippar- 
chi hypotheſim Solarem, motuumgque limitationem, quare illius obſervationes tami fu- 
ciende now ſunt, ut propter illas poſteriirum reijciamus Tyglaes nobis conſignatas. 

But the Sideria), or ' wel year , Which the Greeks call egsporupFe , containes that 
{pace of time, wherein the Sun is departing from under ſome determinare point of the 8, 
Sphzre, or certain Star therein, and retuyns to the ſame again : The true quantity where- 
of is calily found, for having the cxaCt length of the Tropicall year, and the annual moti- 
tion of the 8, Orbe, being 50”'. which:the Sur, according to his mean motion perambu- 
lates in 20”. 17”; 2$'''.of time, wherefgre if we adde this time to the Longitude of the 
Tropical year, we ſhall haye the length of the Siderial year tobe 365d. 6h. 9/21”, 
49". which quantity agrees to ſundry other oofervations, and therefore 1 doubt not, but 
this Sideriall year is here exactly determin'd. 
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CHAP, VII. 
Of the annualt motion of the Earth, 


0 i lg I ſhall here ſpeak of might perhaps ſcem no better then a/Fable 


if fence and Demonſtration did not cleerly evince the ſame for truth, burſo 
». apparent and certain it 15, that the Sun 1s the common Node and Center of the 
V1hble, World, that the greateſt adverſaries to this (now.generally received) 
Do&trine, are not able to contradiR at by any real Demonſtration, And whereas the Ane 
cients placed the Earth in the center of the Planerary Syſteme, it was no other thena 
faigned ſuppoſition, which will beſt appear to thoſe, that are verſed in the Theories ofthe 
Planets, who I doubt not, but will find that Hypotheſis far more Rare, Genuine and Real, 
which Talves all kinde of Carletiiall Phxnomena's by evident Demonſtration, rather 
then either thoſe of Pro/omy or Tycho, wherewiththe Heavens are fill'd with imaginary 
Curcles, and indeed with ſucha perplexity of motions, as are not in any wiſe conformable 
to that mplicity of motion ordained by the Creator, and therefore to free my Readers 
from thoſe abſurdities of the Ancients, I ſhall now bring him into the right path tending to 
perfetion, aud to that end, I ſhall in this, and the following Chapters, Geometrically de- © 
monſtrate, not onely that thee Earth hath an annuall motion, bur that at 1s performed 1n ns 
Gther place, bur berween the Otrbes of Mars and Venus, which 15 the main cauſe, why the 
Planets appear (in reſpeR of the Earths place)1o contmwally changing their motions and 
apparent 
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apparent magnitudes, appearing ſometime neer us, and ſometime far off, ſometime alſo 
pop in motion, and preſently after turning Retrograde, to the admiration of the be- 
olders, all which irregularities are not really inheremt in the Planets motion, but ariſe 
ſolely from the annual motion of the Earth, to which the apparent motions of the Planets 
in their ſeveral Circles, have relation. : 
Now whereas Prolomy begins firlt with the Sun, as moderator of all the other planets, 
I ſhall not much digrefſe, and though not admitting of any Qrbicular motion of the Sun, 
yet keeping and retaining his place,as a fixed point countermine to the Centers of all Or- 
bires, by help whereof thetrue morion of the Earth, and ether Planets may be obtained 
with much dexterity and demonftration, A. | ; 
2. And foraſmuch as the Eatth, and all the other primary Planets, continually wheele 
about the Sun from Welt to Eaſt, it evidently ſhews that the Sun is the undouhred Center 
of the Vitible World,to which the motions of the primary Planets do principally reſpect, 
ſo that unlefle the place of the Earth from the Sun be infallibly known , we can never 
ſufficiently come to the exact inveſtigation of the Planetary motions, as they Nave jelation 
to the Earth, and appear, quoad nos, and therefore I ſhall here begin with thie Theory of 
the Earth, or Sun, if you will ſo have it, and deſcribe all ſuch Lines, Arches, Angles, Or- 
bices and Poants, as are needful and requiſite to be known, for the calculating of his moti- 
on ; and afterwards, by the doCtrine of Trigonometry, ſhall give you a briete Synopſis of 
the calculation, | LES ns 

3 Inthis Diagram A denotes the place P 
of the Sun, and Cearer of the World X the 
cenrer Equant, or the imagunary point of 
equality, to which the ſimple motion relates, 
D the center of the pricked circle, or excen- 
ter of the Earths Orbite, whoſe Semidiame- 
ter D 1, or DG contains 100060 parts, 
in the perimeter whereof is placed 4 Epicy- 
cles, the firſt in T, the ſecond in K, the third | 
in L, the fourth m G, which are there ſet 
down, not to ſhew the motion of the Earth 
inthe perimeter of them, as prudent Anti- 

uitys Br want of other helps, deyiſcd, but to 
finde thereby, the true place of the Earth in 
her Elliptis. 

4 The Ellipſis noted with the letters P B 
Q RP reprelents the Orbe of the Earth, 
whoſe Aphelion Diamertient, or Axis ofthe SI 
Ellipfis, is marked with P D Q and the conjugate diameter with B D R. Now the true. 
motion of the Earth inthis Ellipfis (being numbred from P) is to be obtained. bj! help of 
the little Epicycle, whoſe center, is ſuppoſed to be carried im the Circumferenci! of the 
pricked Circle, and the motion of this Epicycle is double to the #quated motion of the 
Earth, though to the contrary part, ſo that when the Earth is Aphelion, ſhe is placed in 
the upper part of the Epicycle at Þ, but being in B go d, diſtant from her Augg,ſhe isthen | 
in the lowelt part thereof, that is to ſay 180 d, from the Aphelion of the Epicycle, becauſe 3 
(as is ſaid above) the motion of the one, is double to the motion of the other. - | ; 

5 AD is therrue Excentricity of the Earth, or the diftance of the center of the Earths 
Orbite from the Sun, which ena & eth ) X, the ether part of the biſeted Excentricity - 
and here you are to note, that D is the common center of the Orbe, and the twoyounts X 
and A are called the umbilique points of the Ellipfis, by the Remotion of which points 
fromD, is gathered the Tpeelageipenrs of the Earth, as in its proper place ſhall be 
ſhewed. 74 

6 The Aphelion of the Earth, is that point ofthe Orbe, that is fartheſt remoyed from 

® the Sun,from which place the diſtance of he Earth is accounted,to finde the inequality of 
its motion. Yen 

7 The ſimple Anomalie of the Earth, or Sun, as we may here ſo call it, 3s his mean 
diſtance from the Aphclion, whoſe angle of zquality relates to X, the'centyr of the 
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$ But the co-zquate Anomalie is the truediſtance of ©,or other planet in his Ellipſis, 
from the point of his Aphelion, which is to be underſtood, in the ſecond figure of ©, by 
the angle P D N, the manner of finding whereof 1s plainly taught in the Example fol- 
lowing, | | 
'9 And ſceing thatthis co-#quated Anomalie 1s not onely excellent, and right uſeful to 
determine the Suns true place, bur alſo 1n the calculation: of the firſt inequalities of the 
other planets, I will fiſt make ſo cleer a demonſtration of the ſame, that this (being per- 
fectly underſtood) the example of calculating the Suns true place, cannot ſeem obſcure. 
And albeit the late learned, "646 and expert French-man 1/mael Bullialdas in his A- 
ftronomia Philolaica, doth from the greateſt zquation of the Radius, deduce the Xqua- 
tion of all the intermediate Grades of the Anomalie, according to the proportion of the 
Right Sines of the Quadrat, yet doe the accurate ovſervations ot Tycho,and others cleer- 
ly manifeſt, that this doth not repreſent appearances exactly, as the motion of ars in 
his Achrenick-phaſes, doth declare, and this ſeems not irrational, foraſmuch as the Ano- 
maly of the middle motion, from whence the Xquation 1s deduced, is related to the focss 
of the Ellipſis X, by help whereof, we are enabled, to ſalve thoſe exorbitances in the pla- 
netary morions, which they are naturally lyable unto in perambulating the Ellipfhis, now 
therefore by the collation of many curious obſervations having found (4 ſay) that the 
orcatelt variation from this analogy, is when the planet is elongated fromhis Aphelion 
and Perihelion about 45 d. declining then (as it were) on either hand from the tame, 
whcerefore t re&tifie ayd make the Theory of their motions conſentaneous to the Hea- 
yens, I have inſerted this Diagram , 1n the Cireumference whereof, is deſcribed the Cir- 
cle of yariation, wherein the Anomaly of variation (which is equal to the double of the 
xquated Anomaly of the Orbe) is numbred from C, according to the ſequel of the fignes, 
by the motion whereof, we may perceive, that 
when the planet 1s either Diacetron, or in the 
line of his Auges, he is then freed from this inz- 
quality, but when he departeth from thole points, 
this variation encreaſeth, and is greateſt when the 
Anomaly thereof 15 90d. zqualizing the double 
of the eo-#quated Anomaly of the Orbe 45 d. fo 
that (without further explanation) you may per- 
ceive by the motion of the little Circle, that the 
variation of the Anomaly in the firſt Quadrant of 
the former ſemicircle of the Orbe, is to be added 
tothe xquated Anomaly, but in the ſecond Qua- 
drat, to be ſubttracted, ſo in the firſt quadrat (of 
the ſecond ſemicircle)from the Perijhelion, it is to 
be added, in the fecond to be ſubſtrated. But the 
contrary isto be obſerved in the Epicyclical Aquation, becauſe the motion thereof is to- 
wards x f contrary part, as in its place ſhallbe more plentioufly declar'd, 
10 The Earth being in the point of her Aphelion, there is no Xquation, but the mid- 
dle and true motions are both one. 
11 When the Earthis Diacentron in the line FDP, the Xquation of the circle 15 
oreateſt, but the Optique zquation is greateſt when ſhe is Dihelion, or in che hne KAK. 
I2 The zquation of the Earth encreaſeth from her AphelJion, until ſhe.come to the 
oint where. it's greateſt, and from thence it again decreaſcth till ſhe come to her Perihe= 
_ or oppoſite Auge : in-like manner it imcreaſerh from her Perihchion to the point 
where it's greateſt, and afterwards decreaſcth till ſhe come againe to the Auge or Aphe- 
lion ; 
x3 In the former ſemicircle from the Aphelion, the abſolute zquation ſubſtracts from 
the middle motion, but in the latter, it augments it, according to its »” pou : 
14 Therefore in the former ſemicircle, the true motion 15 always lefler then the m1d- 
dle motion, but in the latter-it is greater then the middle motion, 


« 
15 When the Earth is in her Aphelion, ſhe is furtheſt diſtant trom the Sun, and neer- = 


eſt him when ſhe is Perihelion, 4 | 
16 The Sun being the center of the {ignifer or 8 ſphere,it follows,that the Dihelbon line 

of the Earth paſing through the Sun, divides the Zodiaque exactly into two equal _ 

circles, 


o 
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circles, ſo that a greater part of the Earths Orbite is due to one ſemicircle of the Zo« 
diaque, then is to another ; as inthe former figure, where you may perceive,that thar pare 
of the Orbe above the line K A K, towards O, is greater then that under the ſame tawards 
Q,_ whereby the Sun {cems to continue longer 1n one part of the Heavens, then it} ano» 
ther. | | 
Theſe things being thus briefly premiſed, we ſhall proceed in the next —_ to the 10- 
veſtigation of the Earths truc place from the Sun, according to the doGtrine of Right-lin'd 
Triangles, | 


: 
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CHAP. VIII, 1 
eA Briefe Inveſtigation of the true Motion of the Sun, _. | 
| Lthough we here call it the motion of the Sun according to common ſenze, yet 


will it plainly appear in the following Chapters, that the Sun moves nor; [ur the 
Earth, yer becaule, that by the Earths motion, the Sun ſeems to be moyed on the 
contrary part, therefore to ſale that appearance, we ſhall ſhew, and that briefly, 

kow to obtain his true place. = 
Anno 1650, July 28, at12, noonthe Sun's place was oblerved in 14d. 49", SL at 
which time the middle motion of the Sum 1s x36 d. 5', 46”. and his Aphehon-96 4. 34'. 
22”, which being deducted from the Suns middle motion, leaverh 39 d. 31'. 24 .which 
number is called the ſimple Anomaly: now how from hence thetrue place of the Sun may 
be found, by the Doctrine of Triangles, I ſhall here make demonltration. Firſt, therefore 


bv 


let there be deſcribed a Circle, as P T Q P, whoſe ſemidiameter P D ſhall containe 


100000, in the circumference whereof, fromthe Aphelion P, is numbred the ſimply Ano« 
maly to R, that is to ſay, in reſpect of the focus of the orbe X,wherefore to find the Equa= 
tion of the ſimple Anomaly, I ſay, as, 

' Radius god. -5. greateft zquacion 1 d. 19. 28" :: 5, ſimple Anomaly 39d. 31', 24”. 
$. 39. 714. which here 1n the firſt ſemicircle, 1s to be deducted from the fimple Anomaly 
that it may be xquated, vs 


The fimple Anomaly 29d. 21, 24". 
Aquation Subſ. 39 7 
The zquated Anomaly PDR 38 52 17 


But a planet being in the intermediate parts of his Orbe berween Diacentron snd the 
line of his Auges, thc Anomaly is olſcryed to vary trom that' obtained by this Anjilogie, 
and inclines towards the Dicacentren , being greatelt when he is about, 45 d. 
elongated, as this figure —_— therefore to correct this Anomaly, oblcrve,that on the 
point R, with the interval R V, isdeſcribed the lit- { 
tle circle of yariation, whole ſemidiameter containes 
132 parts, or 4. 34”. wherein from Y is numbred the 
motion of inzquality to B 795d. 44, 34”. which is 
double to the zquated Anomaly. Then 

Radius R Sgod. Arch RS44.34/::s RH 
77 d. 44. 34! : Arch R Hg. 28”, whicharchR H 
being added to P R,procreates Þ H equalto the angle 
PDH 38d. 56”. 45”. which is the correfted Ano- 
maly ; laſtly to find the zquation of the circle the 
Analogy is, 

Radius god : 5.14, v, 28” :: 5. 384d, 56, 
450 : - d. 33.30. | 31 

ow this zquation in the former ſemicircle, (where;,, 4; IF 
tracted, from the equal or imaginary motion, wor = oy 1) = | _ 
of the Orbe 135 d. 27/, 8”. Bur becauſe the path of the —_—_ Elliocicel From "a w 
get his true place 1n his Ellipfis, and to obtain his optique #quation Thad the dowiithis 
tollowing Diagram and operation, wherein the line DH x4 repreſencs She wh place in the 


circle,and D N, thetrue place inthe Elliphs : therefore on the center H is deſcri d the 
- of 


Evicycle, whoſe temidiameter H N containcs 19 Parts, ſuch whereof the ſenudia 
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the Orbe D H, is 100000, And becaule the zquated 
Anomaly PD H, is above found 38d, *$56. 45”. it 
ſhews that the motion of the Epicycle LN mult be 97d, 
537. 30. whoſe complement 1024. &', 30, is the mea- 
ſure of the angle D KN, Therefore in the Triangle D 
HN are given, (1) D H 10cooe. (2) HN 1. (3) the 
angleD HN 1024. 6, 30”, hence to find the other an- 
oles and third fide, 

DHHN :DH—HN :: e.N-+D ::.Nx D 


10010, g9990. 28d.56" 45”. 38d.56/.25”. 
The ſumme 77d. 53*. 10”, is the angle H ND, and 
the difference &, 26”, is the angle H'D N, then ſecondly 


for the fide DN, | 
s. HND 774d, 53.10” : DHioreeo :: 7. DHN10:d.6.307: DN rec002. 
The motion of the planet in the Circle was before. found 1 35 d, 29”. 8”. fromwhich 
the #quation of the Epicycle here in the firſt Quadrant of the Elliphis 15to be ſubtracted, 
Motion 1n the Circle 135d. 27", 8”. 
» Epicyclical xquation HD N ſubl, 20 
Motion of the Planet in the Ellipfis at N 135 26 48 


Likewile from the corre&ted Anomaly PD H 38d. 5&. 45”. Idedudt the angle H 
DN 206”. and it leaves the co-zquated An omaly' PDN 58. 267.2 5/7, whoſe com- 
plement 141 d. 3'. 35”, is the angle A D N, which giver, with the fides comprehending 
1t,viz. DN 100002. and AD 1788, we {hall thence find the optique #quation 38. 
6/7, as here appears, 


DN-+DA: DN—DA:: r.N+A: ;.NxA. 


.. 101790 982114 19d.28',12”, 18d. 50". 6”. 

Therefore the angle D AN 1s 38 d- 187. 187.and the angle A ND 387.6”. which is 
the optique Zquation, and here 1n the farlt ſemicircle of the Orbe, doth diminiſh the mid- 
dle motion, as you may cleerly diſcerne by the Diagram, in that the angle Þ AN is lefſe 
then theangle P D N, whoſe difference 18 the optique #quation« Then to find the di- 
Rance of © from the Earth, viz : A N- 
s.DAN 38d.18/,18” :  ADN141d-Y.35”. :: D Nieooo? : AN101399, 


True motion of the Sun 1n the Orbe 135 26 48 
Optique #quation ſubſ+ o 38 - 6 
True motion of the Sun from the Earth I24 48 42 


Hence it appears that the true place of the Sun from the Earth the ſaid 28 of Jalyat 
noon, waS in 14d. q8', 42/7. &\ diftering not tully 5 of a minute from the obſervation, 
which difference may well be tolerated, confidering how difficult and almoſt impoſſible it 
is, to determine hus place to a whole minute, with Inſtrument, if my judgment and obſer- 
yations may be taken for current. 
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CHAP, IX, 
Of the «Aquation of time, or of Naturall Dayes, 


Lthough it be apparent and well known to all (though but indiffterently learned 

inthe curious Science of Aſtronomy)that the days natural are unequa), yet 11 

finding the true quantity and proportion of the inzquality, there hath been in- 

gendred great variety of opinions amongſt the beſt learned and moſt cunning 

Aſtronomers in all ages. The Ptolomaick-xquations was entertained by Alphonſwg, Co- 

pernicms, Lancbergius, Maginus, and by the Authour of the Prutenick-Tables, Reinhol- 

dus, and generally by all other,rill the time of that Pharnix of Altronomers,7 zcho Brahe aq 
whoſe footſteps, Longomontarns, eArgol, and Eichſtadius have imitated, they admitting 

of the ealieys a$1t ariſeth onely from the difference, or —_— of the Right A- 

ſcenſions of the arches of the Ecliptick and the Equinoctial. Burt this + as es. 


tion(which is found by obſervation to be the molt accurate of all others) is neither —_— 
able 
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avl? ro his own, nor the Prolemaick-Syſteme : for if the Earth be the Center of the World, 
as Prolomy and T ycho imagine, thenit neceflarily follows, that the Aquation of days 
mult dzrive its current from rwo fountains, the one arifing from the difference bf the 
arches of the Ecliprique and:zquator, and the othek trom the inzquality of the Suns moti- 
on about the Earth, as it daily appears tous, This way (though hitheito molt efteqmed) 
1s not conlentaneous to truth, as may be gathered from Tycho's accurate obfervations of 
Eclipſes, and other ways, which is a cleer argumznt to. prove the Prolemaick-Sylteme to 
be a falſe and alſurd one. And though T cho for this caule hath rejeed the latter part 
hereof, yer he hathgivenno reaſon tor - his doing, neither are the reaſons off Longomrota- 
nws theoric lib. 1. cap. 2. of any anthority in this particular, they not larisfytho the exact- 
neſl= of Demonſtration, yet it appears by his words, that he had commun tation! with 
ſundry learned Math-maritians of his tune, and was admoniſhed by lerters j'om them, to 
find out more firmand folid cauſes of the zquation of time, then thoſe left 'by Tycho in 
his Appendix of the Moons motion, which accordingly he endeavoured tofind, raough 
alcogerher in vaine. Et certe merito affirmare poſſun (ſaith hes fol. 182, Theorir,) me 
nunquam in toto mes Aſtronomico ſtudio majore quam heic difficultate laboraſſe, By 
theſe words it appears, that he was more intangled and puzled in this, then inall his tu- 
dy befide,and well might Loxgomontanus and amazed and perplexed hereat, when, by 
denying the Earths motion, he caſt himſelf itoa labyrinth, or wildernefſe, where he 
might wander alone long enough, and miſle the right path, he being indeed altogether in- 
capable ro make any d:monttration of it, either according to his own, or the Prolemaick- 
Sylteme. And hercupon the learned Bullialdws, not finding any demonttration of 7 y- 
eho's zquation of time, hath introduced a ſccond inzquality emergent from the zquared 
place of the Sun, and Right Atcention of his true place,as u's applycable to a byſeRtgd Ex- 
centririty, which way I formerly have uſed, but lince finding it a meer ſuppoſition, and 
not fortified by obſervation, or any argument indubitable, I have (both for them that will, 
{till adhere ro Bullialds, as allo fo their ſakes that love the truth) made a twofold de- 
monſtration thereof, the one according to the minde of Bullzaldxs, and the other accord- 
ingto th: Syſteme of Copernicus, which of all other agrees beſt to obſeryation and the 
moſt real and approved grounds of demonſtration, which I ſhall emvract in all my CaJ- 
culations, and leave that of Bullialdys to them that fancy it, In the mean ſpaceylet me tell 
you, thar Kepler, that great Maſter of Aſtronomy hath given his rcaſons allo for tha phy - 
fical-zquation by him uſed, as may be ſeen in his Epir, Aſtron. pag. 282, 283. | 721. 
and in his R#dolphin Tables, fol. 33. © ſeq. where he bath treated amply thereof, bur 
hath I doubt given little fatisfaction to his Readers, his Empeirical, Demonſirative, and 
Phyfical-&quarions being void of all reafon, none of them being agreeable tq experjence, 
Nulla dierum /Equatio conſentit experientiz, as he himlelt ingenioufly confeſleth, as 
will alſo by his own words further appear. Veruntamen cum, __ ex eo rempore E- 
clipſes Solis & Lune examino, hoc magts rem dubiam deprehendam, quenam ex tyibus, 
£quandi tempors ratio ſequenda ſit, ro veterum, 1 ychonis empirica, au mea 
fea & canſalt, cum nulla harum ſit, que non ab aliquibus Eclipfbus confirmetur, a 
ceteris redarguarur, fol. 34. Tab, Rudolph. But becauſe Iam lothto make any tedious 
irition of what others have done in this kind, I will now come to demonſtrate the 
ſame, and firſt according to the doctrine of BuHialdus whom molt Authcurs do fyllow 
at this preſent time. $7.4 
Foraſmuch, therefore, as it appears by the Theory of the Earth) that ſhe 1s carried/une- 
qually in her Ellipfis, which is cauſed by her real acceleration and retardation therein, 
ariſing from the Excentricity, from which OY of motion 15 alſo induced ſorye 1n- 
Xquality of tunz, emerging from the turbination of the Earth upon her Axis ; tor when 
her annual motion in her Ellipfis as twift and encreafed, then 1s her Diurnal motion alſo 
quick, bur if ſlow, thn her dwurnal motion abour her axis 15 Iikewife flowand retyrded 
accordingly, and he gives this reaſon tor it, Neque enim diverſaeſt ratio inhis mutibus 
terre, quamin alits motibus, Sietenim inplano alique inclinata ſþhera aeſcendai, & 
ixterea turbinet circa axem proprium, Si celerins deſcendat, celerins etiam revol[uetur, 
In deſcenſu enim velocicri fit velocior contattuum progreſſus, & proinde unius alifnjus 
Punt: ad contattum celerior redirus, Theſe are ths wordsof Bullialdas in his Aftirons- 
mia Philolaica Lib. 2. fol. $9. and hereupon he concludes, 1n the ftollawing words, that 
the Earth being contually reſolved uncqually upon her proper axis, there muſt happen 
| R 
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ſome diverſity in the return of the Meridian of the place to the Sun. Another cauſe (he 
gives) ariſerh fromthe excentricity of the Earth ; and a third from: the fimple inzquality 
ofthe Right Aſcenfions of the Aquinoxand the Zodiaque, which preceeds f:omthe di- 
[tance of there Poles, and obliqueſection of their Cucles. Now that from hence we may 
the more cleerly ſee (according to Bullialdrs ) how the zquation of Natural days ariſeth, 
and their mutual conne&ion and co-herence amonglt themielves, he wils us to conſider. 

1 Thedifference ofthe R. A, of the EquinoCtial andthe Zodiaque, and the mean, or 
equal Revolutions of th Earth daily diſtributed upon the Aquator. | 

2 The difference of their Right Aſcenftons, as encreaſed or diminiſhed by the Excen- 
tricity. | | 
3 OM inzquality of the Earths Reyolution,and what difference it cauſcth in the two 
former. 

From hence may be drawn the two following Conſefaries, 

1 That the difference berween the middle place of the Sun, and Right Aſcenſion of his 
true place is, in the former ſemicircle of the Elliphis, equal to the difference of the zquatj- 
on of Natural-days, and the zquation ofthe circle ; and therefore adding the zquation of 
the circle; to the difterence between the middle place of the Sun,and Right Aſcention of his 
true place, and it giyeth the zquation of days defired. Bur in the ſecond ſemicircle, the 
#quation of the curcle is to be ſubſtracted from there difference, and the reſidue will be the 
xquarion of days, or. ; 

2 Thatthe difference between the true place of the Earth in her Ellipfis, and the R, A. 
of her true place from the Sun, is the xquation of natural.days, in degrees and minutes of 
the zquator. : 

To explaine this, letus ſuppoſe the Suns place be 1 34d, 48", 42”, the R, A. whereof is 
1374. 17%. 43”. from which ſubltrating the middle place of the Sun 136d, 5", 46. it 
leaveth 1 d. 11". 56''. to which (becauſe the Earth is inthe former ſemicircle of her Orbe) 
I adde the #quation of the circle 387. 38”, andthe ſum 1 d, 50f, 34”, isthe zquation of 
time, Orby the ſecond ConſeCtary thus, 

R, A. of the true place, as before 137d, 17. 42”. 
Kquated place in the Ellipfis 135 '27 8 


Equation of days as before, Dif, x 5o 34 whichintimemakes 5.22. 
Hithererto I have followed the docrin delivered by Bull5aldas, and ſhewed how to de- 
termine the ſame. But becauſe that neither my fell nor others are fully ſatisfied there- 
with, I ſhall now pitch upon that which 1s found by obſervation, to be more abſolute and 
true, and that 15 T ycho's zquation, which I fhall demonitrate upon the Syſteme of Co- 
nic ; it being a thing, thar neither himſelf, nor any other can poſſibly do, either upon 
is own, or the Ptolemaick-Syfteme, bur to our purpoſe, P 
Inthis figure let the greater circle BD FH, repreſent the Ellipfis, or circle wherein 
the Earth 1s carried, A the Sun, B the place of the Earth 
in her Apog. D her place in her mean diftance, and F 
her place when Perig. Now when ſhe is at B, ihe mo- 
veth but 577. 3'. ina day, from B towards D, but com- 
ming to D ſhe goes 597. 8'”, and laſtly whey ſhe ap- 
proacheth to F, ſhe trayelleth 61'. 1 - . Ina day, Now 
I cannot ſee (by this inzquality of the annual motion 
of the Earth cauſed by the excentricity) why the diur- 
nal motion upon her axis LM,IV, RS, or OP ſhould 
be altered, or why the meridian point of the Earth at X 
(wherelocyer the Earth is ſituated in her Ellipfis) ſhould 
not return exactly to the Sur, at all times, 1n a certain, 
equal, and like proportion of time, tor although ſhe 
move {wifter in her Ellipfis at one time then at another, 
yet her diurnal motion upon heraxis being a thing peculiar to its ſelf, and not arifing from 
the annual motion, I can.find no cauſe for what Bullialdus alledgeth, his reaſons before 
quoted being of little authority,ſceing the diurnal motion (as isſa1d) hath no i Ie 0 
upon the annual, which may alſo de inferr'd from the Moon, who being a ſecondary Pla- 
net, and 1n that reſpec, void of any motion upon her own axis, yet {till keeps the | 29s 
ace 
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face continually towards us, without ws alteration at all of her ſpots, as they appear to 
our light, ſaving what they vary in reſpect of the vertical pot. And belides, we finde by 
the continued ſeries of accurate obſervations, that this Demonſtration ismore rational 
and agreeable to truth then any other, ſo that we conclude, that the meridian point of the 
Earth at X 1n the former figitre, 1snot varied by the annuall motion, bur exactly eyery 
24 hours keeps the ſame face towards the Sun, as my ingenious freind M . Thomas Street 
moſt wittly obſerves, who hath given much light, in this matter, to poſterity, | 

Hence it will follow that the zquality of this diurnal motion is referred to the apparent 
Longitude of the Sun (what eyer it be) projeted in the zquator, ſo that the difference of 
the Suns true longitude, and his Right Aſcenſion, is the abſolute zquation of Natural 
Days. 0% 

As in the former Example,the Right Aſcenſion of the Sunis 1 374. 154.42.and histrue 
place z 34d. 48'.42/.. the difference whereof is 2d. 29/. which reduced into time, facit gf. 
56”, which is th2 true zquation of days deſired, which here ts to be ſubſtrated from the 
middlz time to make it apparent, becauſe the Righr Aſcenſion of the Sun exeteds his'true 
longitude, | | 
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CHAP, X. 


Of the Theory and Motion of the ſecondary Planet, the Moon, and of the various bg 
qualities in her Motion. j 


Hat the Moon 1s a ſecondary planet, it appears by the oeneral Syſtem of! the 
World, in that the Earth is the common Node and Center of her Orbe, aþout 


which ſhe performeth her Periodical rcyolution, and therefore it is, that her 

'mot10n is more difficult to obtain then any of the reſt, and notwithſtanding ſhe 

be a ſecondary Planet, and of kfle magnitude then any ſtar, excepting Y, yet in regard ſhe 

attenderh (as it were) upon the Earrh, and giveth greater light thereon then any planet, 

and alſo deſcribeth the moneths of the year, I do therefore hold it meet to place her The- 

ory next unto the Earths, (or the Sun's as yulgarly accounted) according as all the ahci- 
ent Aftronomers have done before us. : 

1 Now as the Earth and other Planets do each of them in their peculiar orbites, roye 
about the Sun, ſo doth this ſecondary planet move about the Earth, and fo not onely the 
Earth, but the whole Syſtem of the Moon, is carried about the Sun in a year, and henge it 
is, thar there ariſcth a twofold inzquality in the Moons motion, the one per10dical, the 0- 
ther Synodial ; her periodical zquation is to be obtained afrerche mayer of the other 
planets, for 'tis of the ſame quality, though differing un quantity, as immediately we ſhall 
demonſtrate, but her Synodical-zquation hath its dependance vpon her elongation from 
the Sun, and is cauſed by her oblique ſcituation and vaſt remotion of her whole Syſteme 
out of the Center of the World, for the Earth (as 1s ſaid before) is the common Focys of 
her Orbe, about which ſhe obſerveth her conſtant gyre and motion, which is remeved 
from the Sun and center of the World 100000 parts, This being briefly premiſed, I 
ſha llnow proceed to make demon(tration ſeverally of all ſuch Lines, Circles, Arches, Qr- 
bits, and Points, as are needful to be known for the Calculating her motion, | 

2 The Auge or Aphelion of the Moon, 1s that point of the Orbite, wherein when the 
Moon is placed,ſhe is furthcſt remote from the center of the Earth,the daily motion there= 
of being &. 41 7. according to the ſucceſſion of rhe Signes; from which point the Anojna- 
ly of the Orbe is accountcd, = 

3 The orbite of the Moon is an imaginary Ellipfis, (like to that of the Earth) which 
carrieth the Moon about from Weltto Eaſt, according to the fucceffion of the Signes, 
though it is obſcrvedto be with ſome irregularity about its own Center, for the conyerſi- 
ons of h:r Orbe are regular and made equal by the center xquant, which is the other. Fo- 
cus of the Ellipfis, and very point it felt of zquality ; and becaule this center zquant, in 
reſpe&t of the Earth, is a point placed towards the Auge, it moſt evidently ſhews, that the 
motion of thz Moon in her Orbite, (according to the courſe of the Primary Planets) is 
®\lower when ſhe is Supra-Diacentron, or mthe upper part of her Circle, and fwikeſt 
when ſhe in I»fra-Diacentron, or in the neither part thereof, | _- 


3 
4 Uponthe point D, which is the Center of the Orbite, as the figure exprefleth, Is kb" 3 
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ſcribed an imaging Cirek;"in the perimeter whereof is placed a little Epicycle, the mo- 
tion whereof 1$ Joubte tothe zquated Anomaly of the Orbe, and is accounted from I the 


Auge thereof towards N, &c. So that when ſhe 

I 151n Auge, or oppoſite Auge of her Ellipſis, ſhe 
MR 1s always: in I, the Auge of the Epicyele, Eur 
being in K 90 d. diſtant from her Auge, ſhe is 
then 180 d. diſtantfrom I, the Auge of the faid 
Epacycle, forthe motion ofthe one-is double to 
the motion of the other, | 

5 The zquation of the Circle is anarch of 

the Orbitc,ariſing from the diftance of the cen 
ter Xquant,fromthe center of the Otbite,which 
1s —_ elſe, but the difference between rhe 
mean and rea] motion of the Mgon in her El- 
lipfis,and therefore the true place of the Moon 
mm her Orbite, is ſhewed by a right line drawn 
trom D through the body of the Moon, as it is 
expreſſed in the following Diagramby the line DN, Ei 

6 The optique zquation is an Angle at the Moor: arifing from the excentricity D A, 
being underſtood by the AngleDN A, ſo that the place of the Moon f:om the Earth, (as 
in reſpe& of her own Orbite) is ſhewed by the line A N, 

7 The zquation of the Epicycle ſhews the difference between the place of the Moon 
in her Elliphs, and her place inthe Curcle; and this Epicyclical zquation, in the firſt 
Quadrant of the Otbe from the Aphelion, 15 to be ſubſtraRted, inthe tecond to be add:d ; 
in the firſt Quadrant from the Perihelion, it is alſo ro be ſubſtraCtcd, and in the ſecond to 
be added, as by the figure may be ſeen. Fong | 

.$' But the Moon being a {ccondary Planer, running her courſe about the Earth, and 
retaining it for her common center, according as the primary Planets do the Sun,who is 
the center of the World, it from thence commeth to paſſe, that the Moon, ( inreſpeft of 
the emoved ſeat and poſition of her whole Syſteme) muſt neccf{arily be ſubje& ro a ſecond 
inzquality, as is ſaid before, becauſe the viſual line of her appearance, from Athe center 
of the Earth, (which is not the center of the Univerſe) fals with oblique angle upon the 
Zodiaque Circle,and this is very apparent,for when her viſual place concurs with the line 
of the Sun, making thereby right angles with the Zodiaque, which is always in her Con- 
junction, and oppoſition with the Sun, ſhe 1s then found, tobe altogether yoid of this fe- 
cond inzqualityJas in irs following place, I ſhall demonſtrate. 

9 Upon the pointR is deſcribed an imaginary Circle, deviſed to finde the Syncdical 
Xquation of the Moon, whole center R is diſtant from A the center of the Earth,$8 parts, 
in the Circumference whereof moves a lefſer Circle, whoſe Center is noted (1n the tol- 
lowing figure) with the letter M, which 1s invented, to finde the variation ct the Moons 
Synodical zquation. In the former, we callthe Angle ANR, there@ifying Angle, 
which is found by 21iving the angle R A N, and the fides including it, viz. ANand AR, 
Secondly, in the Circumterence of the greater Circle, from A by E to M, is nu'mbred the 
Synodical Anomaly, _— the angle R NM is the ſecond part of this mxqualny, and 
inthe Example following is found to augment the former part, and tlierefore the abgle A 
N M,, is the Synodical zquation. Laftly, to finde the variation, I number the Synodical 
Anomaly, in the little Circle from L (by Z)ro O, and I finde the ang]: of variation to be 
MN ©, which in the following Example, augments the quantity of her Syncdicalzqua- 

rion, according to the proportion thereof. 


The Dimenſions of the Moon's Orbite, 


SemMliameter of the Excentrique D I 4047 
Semidiameter of the Epicycle K I 7 
Biſeted Excentricity D A 175 
Aquation of the Circle 2d. 28',50", 


(Greateſt variation of the Apomaly of the Orbe 11 $8 < 


3+ Je In the Ellipſis 
AphelionSemidiametient D I. 


Daacentron Semidiametient-D Z. 404 

\ Intke Circles gf the Moons ſynodicall Equations. 
Semidiameter ofthe greater Circle R A 
Circle of Variation 


'Sermdiamererofthe 
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riodicall and ſynodicall Xquations are 


the time thereof, 


Inthe year of Chriſt 1608, Feb. 2 day, at 8 hows, 43' T. A. or 8 ho. Th 77 24. 
in the Meridian of Haphnia in Denmark, Longomontanus obſerved a famous on» 
jun&tion of the higher horn of the Moon with eA/debaray, or the Buls eye, inſomuck 


OO ets, aye bo 
Au inveſtig ation of the Moons true place by the Dottrine of Triangles. | 
abt 


AH famons Aſtronomer C. S, Longemontanus, pag. 125; Theoric. hath-an ex 
'  cellentObſervation of the Moons true place , made when ſhe was in her \Qua=- 
drature and greateſt digreſſion from her Sy2y 


Cortes tial Mortions; 


4054 
ia.ff 


iacall line, at what time hyr pe- 
almoſt at their greateſt (qua 
whereby the true quantity thereofmay better be deretminedthen in-any other plact; 3 
becauſe it's worth conſideration, I ſhaſlhere (for confirmation of the yerity o, our 
orice) adde an Example of the Trigonometricall calculation of the Moons true plaiie Hoe 


that viſibly they both obtained one and the ſame Longitude. 


From the middle time of this ConjunRion Idedudt 50 ' forthe difference of Mi;ridi=» 
ans of London and Haphnia, and the refiduc 8 ho, x ' 40” is the middle time at Lon« 


don, at which inſtant are given, | 


The true motion of the Sun 
Middle motion of the Moon 
Apogzon of the Moon 

Node Aſcend, ofthe Moon 
Mean Anomalie 


According to the former Doctrine the £quation ofthe ſimple Anomalje is 24. 25! 
41”, and the yariation ofthe Anomalie 3* 35, both to be added, 


exceſle of the Anomalie corrected above the ſemi- 
circle, equalto the angle QD H, is 86d. qo 30”, 
whole double 161 d. 217 of, is the motion of the 
Epicycle BZ N. Then for the-A&quarion of the 
Cuc ( lays 


Rad.90d:s.2d. 28/50": 5,$0d 40'30':5.2d.26'52 * 
10000c0 $63629 999422 863051 


Now in the Triangle D H N, having D H 4047, 
HN 7, and the comprehended angle D HN 18d. 
39” o” (which is the complement of the motion of 
the Epicycle to the Epicycle) we ſhall from thence 
finde, (1) the angle H ND 161d. 1g' 5”. (2)the 


angle HDN 155". (3) the fide D N 4040; then if from the, an D Hed, 
40 30'%, we ſubſcract the angle HD N 1 55”, it leaveth the angle 


333 43 
$7 31 
I59 10 
143 $3 
2358 11 


*n” wherefore in the Triangle. AD N, from the angle at D, a 


the ſides DMjoey 
and D A 175, the other angles will emerge, viz. DAN 96d. 53 31%, and DN Aa 
27” 53, which is the Optique Aquation, And conſequenth 
A N 4916, being the Moons diſtance from the Earth, 


the EquationOare thus diſpoſed, 
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, from hence is found 
Now according to the Diagram, 


53 
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and therefore the 


DN 80d, 387 
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The Zquation of the Circle 1: yi2rgg $2 Add. 
TheRpicyclical Aquation 7 1 _ 55 Cubſty, 
The Optique Aquarion 2 27 53 Add, 


Therefore the abſolute zquation of the Moons Excentrick 184 d. 52” 50” to be 2dded, 
ſo that the motion of the Moon #quated is 62 d. 147 16'', Afterwards in the triangle 
ARN are known, (1) the angle RAN83d.6/ 29”, (2) AN 4or6. (3) AR88, 
Hencc, by the Do&rine of Triangles, ate found, (1)the angle A RN ggd. 38 32”, (2) 
theangle AN R 1d. 14/ 58”, (3). RN4006. © 

In this example the Suns true place'is 333d. 437 30”, which being ſubſtracted from the 
equated place of the Moon 62 d. 14 16”,the reſidue 88d, 30' 46” is the _—_ of the 
nidoa from the Sun, whole double 179d. 1” $2” 15 the Synodical Anomaly, the comple- 
memt whereof ts the ſemicixcle is the apgle MR O 2d. 58 28” to which adding the 
arigle OR N $44, 31* 28”, we ſhalt haye the angleN RM 87 d.1g7 56''. Therefore 
iti the triangle NR M, from the angle NR M 87 4d. x9/ 56”, thelfide RN 4006, and 
the fide R M 88, are found, (1) theangteR MNgrd. 24” 34”. (2) theangleR N 24 
14, 15730". (3)N 244003. Wag | | 

Laſtly, to finde the Variation, I number (alſo) the Synodical Anomalie from E-ro O 
177 d, 1' 32”, whoſe complement to the ſemicircle is the angle N CILO 2 d. 5 28”, 
which known, with N 9 4003, and AO 48, the angle of yariation JAN Q will be 


27 106”, 


| 0 [5 -@ 

. | CeANR I 14 58 
7 Angles fund deA NA 3/00. 20 
EY 221 HMN O 3 1O 


Hence, the abſolute Synodical Aquation is 24, 32” 38” to be added, and therefore 
the true place of the mgon in her orb 15 4 d. 46/ 54 * IT, to which adding her Reduction 
2/ 43”, and ſubſtra&ting for her parallax of Tongitude 30” 1”, it giveth the viſible place of 
the moons center in the Ecliptick in 4 d. 197 364, agrecing to the obſervation, for the 
Star was in 4 d. 18” IT. | | 

Laſtly, to finde the moons latitude and her redu&1on. 

\ . The ancient Aſtronomers (to whom (opernicie-aſlents) were of opinion that the la- 
titude of, the moon had onely dependance upon her Nodes, and were alwayes of like 
magnitude and quantity un places equally diſtant frapn the ſamey both at the time of her 
ConjunRtion, Oppolition, and Quarters; but linge 1t 15 cleexly found by the accurate ob- 
ſeryatiogs"0f 7 ytho, Longomontanu Gafſendus, and others, that the greatelt latitude in 
her Quartets 15 more by 17”,for in the Conjuntionand G——— of the Sun and moon 
the gfeateſtinclination of her orb isalwayes 5 d. 0?, but in her quarters 5 d, x7", which 
vargation 1s cauſed by-the emotion of.the moqus Syliteme fromthe proper ſeat & center of 
the World, as hath been ſaid before ; but for the inequality of the motion of the Nodes 
which Tycho and {ome of his followers do introduce, I ſee no reaſon for it, neithes for 
the kranilation of the whole Sylteme of the moon from the earth, it being a ſuppoſition 
(1 £ontefs) entertawed by Longomontaugu and Rallialdns, but in my opinion it ſeems 
alrggether againk&reaſ5n, as nor depending upon ſufficient principles, ſeeing the truth 

= 4. W Þ . may be elabhſhed upon a better Demonttra- 
T—&S . tion, and with as much facility too, as hath 
& Ws as, been ſhewes, - CER 
_ To this Diagram PD Q P repreſents the 
orb of thg-myoon, {2S25, a ſemicucle. of the 
7; Ecliptick, $Jthe Node. Aſcending, FF. the 
Node De Sading, A.S the greateſt latnude.of 
the moon in her Conjun&tionsand Oppotiti- 
ons 5 deg. o min. H y the, greazeft lacitude in 

her quarters 5 deg. 17 min, the excefſe Sy 17 
min, And here you are to note, that when ſhe 
is placed in either of her Nodes (which are no- 
thing 


| ub 
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Cortes Tiat:Mortions;, 
thing but the mterſetions of her Orb with the Ec] iptick) ſhe 1s void of latitude, but de= 


axcng from the ſame, her latitnde augments, till ſhe commerh to the limit of her greateſt 
25h , fo that her latitude is no other thing but her diftance fromths Ecliprickline, 
manager wy rwofold, Northerrt and Southern ; namely, ſhe hath-North Jatjrude 
rom that time ſhe departech from her Node Aſcend. till ſhe cometh to her Node Deſ- 
cend, - And likewiſe South latitude: all that while ſhe is going from her Node Deſgend. 


till ſhe commeth to her Node Aſcend. and that you may know whether it be aſcerding 


or deſcending, obſerve, that all that ſpace of rame in which ſhe is going from either of 


her Nodes towards her limits, her lartude isaſcending or increaſing, but-from thartime 
that ſhe departs from her limits, till ſhe-comes to her Nodes, it is deſcending and degrea- 
fing: ſo that you may conclude, if'her argument of latirude be lefſe then go deg, her 
latitude is North aſcending ; but if greater then go deg. and-lefſe then 180 deg. lie is 
North deſcending. Again, if the faid argument be greater then x80 deg. and Ictjeithen 
279 deg, her latitude is South, alceriding ; bur if greater then 270 deg. and wo. then 
360 deg, it is South deſcending. $ID 41 
In the former operation the true motion of the moon in her orb was found 64.d; 46 4 
54>, from which ſubſtrating the motion of her Node aſcending 1434. 5371&, it 
leaverh.che argument of the moons latitude 2$0d. 53' 44”; and: therefore (according 
tothe former Rule) becauſe its greater then 270 deg. 1 pronounce, her latitude is] then 
South deſcending : and how we may (by help of the former figure) finde the jult quan- 
uitythereof, I ſhall here declare, | bi 
In the prefiexd Diagram the greateſt latitude of the moon new or full, xnderſtogd. by 
the angle SSH is exaGly5 deg. and her latitude when ſhe is in her quarters, ſhewed by 
the angle H{2y 155d. 17”, the half diflerence whereof is ZS 8'30'', with which in- 
terval on the center Z 1s deſcribed a little curcle noted with SO y S, wherein I nirmber 
the Synodical Anomaly trom $ (according to the Seres of the Signes) to O 179 d, 1' 
32”, whoſe exceffe aboye the, Quadrant is 87. 1 327 repreſented by Z 1: then, 
 _ Radius god :arch Zy. 8' 30” :: 5. ZI87d 1 32:5, 8 297 
Which $* 29” being added-toSZ 8” 3o'', maketh SI 16/ 59, and therefore. HI is 
5d, 16 59”. then to ftinde the moons true latitude take this analogy : 
| - Radius god. : s.KSJE 5d. 16'59'':: 542K 79d. 69 16” :8.KEig5d. 114 16, 
| Which d. 11' 16" isthe true latitude: of the moon Southward art. the time of this 
obſervation of Longomontanus.” Then laſtly, for her reduction: ln t+f 
Radius god: :cs.K{2E 5d.16/59'/ :: r fQK 79d 616”: t.SQE 79d. 3' 33 
Whoſe difference 2/ 43'/ is the.reduQtion defired, which here avgments the phace of the 
moon, becauſe that the arch IE un the Ecliptick, 1s greater then the arch: HK jm the 


moons orb, 


_ — _—_—_—_ 
cg—_— 


' CHAP. X11. 
Of the great Orb of the fixed Stars: 


MN ry Oxbes)are of an immenſe and yalt diſtance from the, Sui and center of the 
, World, and are (as itwetc) an outward wall Ende the Planeta'y Sy- 


T: e fixed Stzrs (bei:zg placed far above, or without the Perimeter of the Planeta- 


\.*. ſteme, being adorned and repleniſhed with an innumerable company; of lucid 


Globes, called fixer {tars, which (from very probable-arguments) teens to be,alrggather 
void of motion, both;Reyolutionaland Diurnal ; bur their ſeenung progreſſion, accard= 
ing to the order of the Signes , de anyo in annum, arileth from. the Retrocelſion/ of the 
EquinoRial points, ab orts in oscaſnms, for which caule it 1s, that theſe ſtars being, fixed, 
do annually appeaxto be further diltant from the vernal Section, as the Obſervations an'all 
ages teftifie ; and from hence was it, that Prolomy andthe Ancients (not knowing:the 
cauſe thereof } allowed them a certait Jent and gentle motien/ in longitude, ſecundum 
ſeriem ſignorum, which according totheir obſeryations(or rather ſuppoſitions) was.one 
degrecin 100 years, or thereabouts, The firlt obleryer of ther places that I rea(|,of in 


Prolemy was Tymocarts, who lived 284 years anter(hriſtum, after whom abo 164: 
years ſucceeded that notable and expert Mathematician Hipparchus, who. with hw 
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labour found out their true places, and compoſed new Tables of their motions, 

After him, about 256 years, followed Ptolomy, who in ſome things correRed the 
Catalogue of his predeceſſor Hipparchus, and changed ſome of their names, as he wit- 
neſſcth, {ib.7.cap.2. A imageſ' where he alledgeth ſeveralreafons for his fo doing. x 

About 740 years after flouriſhed Albategwizs, in all which time, namely, from Pro- 
lomy to Me iceninsghere is none known thar obſerved the fixed ſtars and their motions, 
but the laſt age produced more admirable and rare diſcoyeries then any har done be- 
fore ; to paſle by the worthy Copernicus, Walther Vernerus, and the magnificent Prince, 
the Lantgrave of Haſſia, all whom made many admirable obſeryations ; yer at lengrh 
appeared that noble man of Dexmark,, Tycho Brahe , who to the glory of Art put a 
crown upon the work, inſomuch that by his incredible pains and vaſt expence of treaſure, 
he by his admired obſervations compiled thatacurate Catalogue of the fixed Rars, which 
next tothe motion of the Sun 1s the belt foundation to reſtore Aſtronomy. 

To paſſe by the Chimera's of Alphonſns, Arzahel, and others, and the abſurd ſuppoſi- 
tion of. Thebsth Ber-core, who attributeth to the fixed Stars a motion fomerime in con» 
ſequence, and ſomerime in antecedence of the fignes, I next come to Copernicus, who 
admitteth of an inequality in the progreſſion of the fixed Stars ; and though taking away 
thoſe abſurdities of their going backward, yet neyertheleſle falleth (in my opinion) into 
another almoſt as bad, for he would have the Poles of the earth to wheel about the 
Poles of the Zodiack in the jpace of 25816 Egyprian years, whereby the progreſſion of 
the fixed ſtars may ſometime be augmented, and ſometime again diminiſhed, from which 
inequality ariſeth the unequal motion of the przcefſion of the EquinoRial, and of the 
motion of the planets and ſtars which (operzicxs introduceth, 

But the l:arned and worthy Frenchman 1ſmael Bullialdss difſents from. Copernicus, 
who maketh the progrefſion of the ſtars unequal by the receſs of the Equinoial pomts 
in antecedencc; and by the turbination of the Poles of rhe earth; againſt which inequa- 
lity Bullialdxs lib.s. cap.2. giveth (everal reaſons, tome whereof I ſhall here giye yeu, 

Firſt, (faith he) there are. no obſeryations of the Ancients, that exaQtly determines 


the places of the fixed ſtars; and therefore having fo bad and ſandy a foundation, ic 
would be meer raſhneſle in any to build any ſuch fabrick of turbination, | 
Secondly, no circular Revolution in the Heavens throughout its whole circumference, 
doth admit of more inequalities then one, where in the one ſemicircle the motion is re- 
tarded, inthe other increaſed ; but admitting of this inequality of Copernices, the 14 


motion is almoſt (in one Revolution) fifteen times intended and remitted ; but in 
Reyolutions intended but once, and remitted no oftner. 

Thirdly, fo ſmall a difference of the motion of the fixed Stars is there found in ditinR 
intervals of time, that it cannot be attributed to any true and natural motion but with 
great boldneſſe and _— whereby too unadyiſedly we falten upen the Heavens, the 
hRions of our own frail and imperfe&t intellect, 

The other thre arguments which Bullialdss bringeth againſt this faigned inequality, 
I do here omit, thele being ſufficient to eyince the contrary, I now come to make a col- 
ation of ancient and modern obſervations, 

In the ſeyeuth Book of the third Chapter of Prolomies Almagelt are recorded ſun- 
dry ancient obſervations of the fixed Stars, made by Tymecharts, Ariſtyllus, Hippar- 
chus himſelf, and others, where we findethat Tymocharss oblerved the Pleiades on the 
North fide the EquineCtial 14 d. 30', which being known, with their latitude 4 d. o' 
North ; we ſhall thence by the reſolution of a Triangle finde their 'true Longitude in 
27 d. 55' VN, which our Tables then give 38d. 5” V, The tame Authour obteryed the 
Virgins Spick, Northward of the Equinoctial 1 d. 24', as appears in' the forecited place 
of Prolomy, fol. mihi 96, which ſtar Tychofindes hath latitude from the Ecliptique 1 d. 
59” South, and therefore the place of the Star was 21d. 59*M, which Longomontanus 
makes 22d. 30 but our Tables onely 21 d. 587, and this obſervation was inthe year of 
Nabonaſſor 455+. 

Again, inthe year of. Nabonaſſor 621, Hipparchus obſerved the Virgins Spick, 36/ 
on the North fide the Equino® al ;. and therefore, according to his obleryation the place 
ſhould be 23d. 597 M, which Longomentanus then placeth 1n 24 d. 29', but our Tables 

in 24 0. 16' of the ſame (ligne; . | i 

Copetnicns and T ycho Brahe gather from the obſervations of Albategnins, that the 

| Lions 


cr 
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Lions heart eAnno (hriſti $79, was in 14d. 5* A, notwithſtandin L ynsbery, fol. 


I54.0bſervat. Aſtron ns prove it then in 14d. 19/L,and Longomo;gt axns 
in 14d. 277, but our Calculation more exatly hath it 14d. 147. | , 

Ebenneſophim Anno Chriſti 937, findeth the ſame tar in 15d. 13'S, but our Ta- 
bles in 15 4 3" of the ſame fone, un 17.0 

The Perſian Tables (which at this prefent arc inthe Library of the moſt Chriſtian 
King) containa Catalogue of the fixed ſtars, redtified to the year of Chriſt x115,in which 
Catalogue the Lions heart 1s placed in 17d, 3e' 1, differing but a minute from (ur re- 
ſitution, which hath it 17d. 31", Ni | 

Laſtly, in the year 1601; according to the moſt accurate obſeryations of Tycho, the 
ſaid ſtar was obſerved in 24d, 17' $&Y, with latitude from the Ecliptick 26' Northward, 
as our Calculation hath it. 

Now according to theſe obſervations, we ſhall haye the annual motion of thi: fixed 
ftars to be as followeth : 


From Timocarts to Tycho 5o © 


Prolom $2 -33 
From Hipparchus tog Albategnius 5o 59 


Tycho 50 54 
Albategnins 50 26 
From Prolomy DYA - 50 29 


Ebenneſophim 69 18 
Perſfick Tables ' 
The year 1364 48 52 
Tycho Brahe 50 47 


From Albategnins to 


"Y Perſich Tables 46 31 

From Ebenxeſophim to Fc year 1364 j- ; | 

That famous Aſtronomer Longomontanus (in Comment de ftellis fixts, lib,1, (4p. 2.) 
concludeth from the collation of many obſervations, that the annual motion of the fixed 
Rars is 49/ 45”. But Bulialdus frem other obſervations aſhrmes it ſomewhat |zreater, 
and to be neer upon 51”, and Kepley as much ; others again lefſe, yet our Reſtitution 
(which is grounded upon the obſervations of Timocharw, Hipparchus, and Tycho) 
proves, that the true quantity of their anual motion exceeds not 5@”, which quantity I 
retein, as molt agreeable to truth and obſeryation., | wb”, 

And foraſmuch as the motion of the fixed ſtars is found to be equal inall age?;; it ab 


% 


lows then, that the points Both of the middle and true motion (which are called Umb 
lique points) muſt needs be united; and fall r;. 108 inthe very center of the: or|), as 

this figure you may behold ; ſo that the orb of the 4 298 
fixed itars 15 not excentrical, but concentrical to ; 
the Sun. 

And as for the annual inequality that appears 
1n the other Planets, it is not at all perceived in 
the orb of the fixed ſtars, which demonſtrates 
their vaſt diſtance from the Earth and center of 
the World, for had it been otherwiſe, that they 
had been liable to ſufter Parallax of che Earths 
orb, we need not doubt but T ycho would haye 
diſcovered itby hisacurate obſcryations, yet I am 
confident there is an annual inequality in their A 
motions, but the greateſt angle thereof not ex- bs 77 
rending perhaps to above two or three min. is in that reſpeRt almoſt impoſſible 1'o derer» 
mine, and he for all his diligence and crcumſpetion might not perceive it: byrfor the 
diſparity of the former obſervations, (which if rightly confidered are nor gitar) we nay 

__ | Gafedy 
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fately conclude it to be onely through the falacie of their Obſervations, as is evident, 
and may be proved by the former collation ; inſomuch that for the abſolute reſtitution of 
their motions, we have in the former Synoplis given the Reader a brief view of all the 
belt Oblervations both ancient and wid ana whereby uſing a mean proportion, and aim- 
ing at the mid-diſtance, where they diſſent, we may gather, that they moye in-a year 
50”, in an hundred years 1d. 23” 2c” 36”, and inathouſand13d. 577 25”, and this 
our Reſtitution agrees more punCually with the former ol ſervations, then either Byll;- 
aldus or Lowgemontanus ; the firſt deprefſingutheir places roo mrch in the time of Time- 
charts and Hipparchus, and the Jatcer elevating the ſame too high ; as in the time df the 
forecited Hipparchus, who found the Virgins Spick in 24d. © M, which Bullialdws 
th:n maketh but 23 d. q9 Mt, Leygomontanus 24d, 29, Andinlike manner do they 
aime ar the place of this Star in the ime of Timochars, though erroncouſly, as appears 
by all the intermediate obſervations of any acconnt from Hipparchus to 7 zeho, 

Bur the variation of the latitude of the fixed Stars isnot 7 perceptable and eafie to be 
diſcovered and found out, as their longitude, in regard th:re js no ſenſible variation 
thereof in many hundred years, yea, if we conter the obſervations of T cho, with thoſe 
taken by Ptolomy 1500 years ſince, we ray in ſome obſeryations finde a little diflerence, 
but a contradiction 1n others ; ſo that we can gather nothing from the help of former ob= 
ſervations to be ſufhcient, whereupon to eftabliſh and reCtifie this mutation of their la- 
titudes, when as they ſeldme took their places neerer then to the fourth part of a degree 
nay many times failed a degree trom truth, and then if we do but conſider the 1mall difte - 
rence of mutations which 1s found in diſtinct inte1yals of time; it will appear but meer 
raſhnefſe and preſumption in any that ſhall attempt to make a reſtitution <f this variation 
of theur LeSudes, For my parr I conceive the Revolution and Period thereof cannot 
be ſcen by man, but is onely known to God alone ; yer thus much I may adde, that ſo 
many fixed lars as there are 1n number, 15 many ſeveral latitudes and inclinations haye 
they, which queſtionleſle vary, and are of the ſame quality and nature with thoſe of the 
inferioar Orbs, though differ much in quantity and proportion, It being then ſuper- 
fluous to adde any Theory of their particular deviations from the Ecliptique Ort, I ſhall 
onely conrentmy ſelf with thoſe obſervations made 1n our age by the never to be for- 
gotten Tycho Brahe, and therefore I reter the Reader to his Catalogue of their places, 
which I have inſerted 1n, 


CHAP. XIII 
eAucxatt Theory of the Superiour Planets Saturn, Jupiter, a»ud Mars, 


I Y the Syſteme of the World we may perceive the order and form of the Pla- 
| netary Orbes, and their location and diſtance one from another, wherein we 
may take notice thar the Sun 1s no planet, but alwayes reteins tor his place the 
- viſible center of the World, about whom all the planetary Bedies moye : And 
in the Suns ſtead (which the vulgar and unlearned placed between the Orbes of Mars 
and Venus ) we find. the earth, which is aka her true place ; ſo that according 
to common {ſenſe ſo mnch as we think the Sun is moved, even to much on the contrary 
is the earth moved, Now the planets being placed fome avove the earths orb,& tome with= 
in 1c cowards the center, therefore we call them ſuperiour planets that are above the carthg, 
orb, and thoſe inferiours that are under or within ut; and of the former number we finde 
Saturn, Jupiter, and Mars, who are placed above, or without the perimeter of the 
grear orb of the earth: and therefore having taught how to fide the true place of the Sun 
from the carth, we ſhall now alſo ſhew how to calculate the true places of theſe three 
planets from the earth, | oo 
2 OvNervations do certainly and infallibly teach us, that theſe three planets in the 
quality of their motions are. very like and uniform amonglt themlelyes, and differ onely 
1 quantity and proportion one from another z wherefore one Figure will be tuſficient 
for the general demonltration of their motions. | 
3 The three planets (contrary to the motion of the earth) are uſually accounted to 
haye a twoptold or double motion, the one of longitude, the other of latitude ; for as the 
way 
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way of the Sun (for ſo Icall it in reſpe@ of the vulgar opinion) is oblique tothe zEqua- 
tory {o are the wayes of thele planets ovlique to the way of the Sun ; and therefore/in its 
proper place I ſhall deſcribe their motions in longitude,and ſhew how their Orbs incline 
trom the plane of the Ecliptick : but I ſhall begin firſt with their motions, as in relpe& 
of 1»ngitude, which is in conſequence of the {1gnes ab occaſu in 9rtum,, trom Weett to 
Eatt, And whereas to us that live here upon the primary planet the Earth, their motions 
appear very, unequal and irregular, being to the eye ſometime DireR, ſometime Retro- 
orad?, and ſometime Stationary ; therefore to talve the gaireuiver, the ancient Aſſrono- 
mers (1gnorant of the carths motion) were forced to deviſe other helps, for befides the . 
excentrique motion they imagined each ſtar had allo a peculiar motion 1n an Epicycleg 
whoſe center they ſuppoled to be carried in the circumference of the excentrique ; and fo 
by the help of a multiplicity of circles and contrary motions (though alrogether againſt 
reaſon and nature) they came ſomewhat neer to diſcover the appearance in their mycions, 
as may appear by Prolomy and his followers, whoſe works are extant at this day, but after 
the learned {opernicus had begun to diſcover the truth, comes that worthy Lutninar 
Kepler, who utterly rejeRed the fa:gned ſuppoſitions of his predeceſſors, and taught tru 
co move in her own ob ; ſince whom, by the affiſtance of later oofervations the radiant 
beams of truth are more reſplendent, as appears to thoſe who are'conyerſant in Cixleſti- 
all Obſervations, Gs 

4 The Otbes of theſe Planets are found to be excentrical tothe Sun, which appjars by 
their unequal diſtance from him, and Aquation of their Orbites, which are greater in 
one planet then in another, as ſhall afterwards be expreſſed more at large, | 

5 The Aphclion of a Planet 1s that point of the Orbite, wherem when a planet is 
placed, he is furthelt diſtant from thz Sun, and center of the world, and is then dowel in 
motion, infomuch that from this point the diſtance of a planet 1s reckoned, to' finde 
thereby the inequality of his motion ; fo that the arch or diſtance of a planet from this 
point, 1s called the Anomaly of the Orbite, whoſe uſe is afcerwards ſhewed. | 

6 Theſe three ſuperiour Planets Sarwrn, Jupiter,and Mars axe cach of them meyed in 
their peculiar Orbites from Welt to Eaſt, equal about the center equant, making their 
Revehaling as ſolloweth in Egyptian years, 


h 29 years, 174 dayes, 4 hours, 
YW 7171 years, 317dayes, 15 hours, 
1 year, 3231dayes, 23 hours. 


7 The centcrequant is a point in the line of the Mages peed between the Aphelion 
and th: Center of the Excentrick, being cxaCtly diſtant fo far from the center of the Ex- - 
centrick towards the Aphelion, as the Sun 1s fromthe ſaid Center tbwards the Periheli- 
on ; as inthe adjun&t Diagram, P Q is the line of the Auges, D the center of the Ex- 
centrique, A the Focus or place of the Sun, and X the center of the Equant,. or other Fo- 
c#s of the Ellipfis, which laſt two points are alike diſtant from D, the known center of 
the Orbite, | 

8 The Otbite of the Planer is an Elliprique Circle, wherein the Planet keyps his 
continual courſe and motion, though with tome inequality, becauſe the conyerſjons of 
their Orbites are obſerved not to be equated to 
their own centers, but to the center of the E- 
quant, which point is marked in the figure next 
tollowing,with che letterX,as 7 -nentioned above 


9 Becauſe the center Equant is towards the n _ PO L 
dmbywor, or auge of the Excentrique ; 1t necet= 
farily followeth, that a planet moyeth more flow- 2"; 
ly when he is ſupra Diacentron, or inthe upper : 

art of his Orbite, IP C; and more ſwift when 
b is infra Diacentron, or in the nether part 
thereof C Q I, for a leſſer part of the Orvite 
belongs to the upper part of the Circle E- 
uant, and a greater part is duc tothe nether part 


ereof, as inthis figure, where you may perceive, that that part af. the 
center Equant X, is lefler then that under the ſame, 


Ellpfis above the 
io Up, 
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10 Uponthe point D is deſcribed the Excentrique, which 1s a pricked Circle, whoſe 
circumference ſerves to carry the center of the Epicycle marked with the center Z ; in 
the perimeter of which Epicycle is numbred the ouble of the Anomaly corre&ted from 
P, which erycth to finde out the true place of the planet 1n his Elliphs, and his diſtance 
fromthe center of the Orb; for when the planet is either in his Auge or oppoſite Avg*, 
he is found in the point P, but when he 1s Diacentron, he iS in the point C or I, ard 1s 
then neerelt the center D. 

11 The Excentrique place of a planet is ſhewed by a right line drawn from D, the 
center of the Orbite to the place of the planet, as in the former figure, it is ſhewed b 
the lines DB, DC,DE,D F; ſo that the Aquation of the Circle 1s equal to the biſe- 
Red excentricity D X. | 

12 The place of aplanet from the Sun (vulgatly called the excentrique place) is ſhew- 
ed by a right line drawn from A the Suns place throvgh the center of the planet to the 
Ecliptique, as in the forementioned —_ is repreſented by th: lines AB,AC, AF, 
AF, AG, AK, fo that the Optique Aquartion 15 equal ro the angles DBA, DCA, 
DE A, &c. 

13 To finde the A&quarion of the Curcle there muſt be given ; (1) the motion of the 
Aphelionz (2) the diſtance of the planet from the Aphelion, ( 3) the greateſt Aquation 
of the Circle, which ariſcth from the diſtance of the center Equant trom the center of 
the Orb; Luc the Optique Xquation emergeth from the other part of the bileSted excen- 
tricity, which is contained between the center of the Orb and the body of the Sun, and 
is taken in the Diametient line of the Auges, and not in the Cucle, as were the 
former. | 

14 The abſolute Xquation 1s the aggregate or ſum of the Excentrique and Optique 
Kquations, and therefore we call irthe compound or al ſolure Aquation. 

15 The Zquation of the Epicycle 1s nothing elſe bur the difference between the 
place of a planer in his Circle and in his Ellipfis: And alwayes when a planet is ſupra 
D:acentren this Epicyclical Aquation increaleth ard augments the former ; but if he be 
infra Dracentros, it duminiſheth, according to its proportion and quantity, 

16 In regard theearth is one of the planets, ard is placcd far without the center of 
the World, it trom thence followeth, that the true place of a planet from the earth is 
ſhewed by the viſual line paſſing fromthe center df the earth thi ough the body of the 
planer to the Ecliptique ; fo that the angle of this ſecor:d Inequality 1s to be underftood 
an the Figure following by the angle C B A, which is leaſt in Sarxrn, greater in Fupirer, 
and greateſt in Lars, which is caufed by their unequal diſtances from the Earth. 

17 By the general Syſteme of the World we may fee how the Sun 1s placed in the cen- 

| ter, andthe Earth in the middl|-moſt Orb of the pla- 

XP MH nets, which Prolomy and the ancients gave the un, 

whereby we are enabled to demonſtrate the motions 

and places of all the planetary Bodies, ad »rgnem ; 

and this I ſhall here ſhew fil generally, and atter- 

wards jhall come to determine exaaly what is here 
promiſed. 

Let A be the place of the Sun and center of the U= 
niverſe, C RD S the annual Orbe of the Earth, 
B EhYVG the Orb of one of the ſuperiour pl: nets, B 
the place of the planet given, and laſtly, HP X the 
Orb of the fixed Stars. When therefore the Earth ſhall 
be in S, beholding the Sun in A in conjunttion with 
the planet in B, there appeareth no annual variation m the planer, but he 1S ih:n mn his 
greateſt remotion from the earth, being, as the yulgar Altronomer ſuppoleth, in Apog eo 
Epicycli, but afer the earth is revolved from S into C, the angle of the annuz] variation 
is th angle C B A, which 1s equal to the angle D B X, which increafeth the morion of 
the Planer, and makes him. appear farther then he really is; for the true place in the 
ezghch Sphere is at P, but the planet from the earth at the ſame inſtant is ſeen at X, Lalt- 
ly, when the earth cometh to R, where ſhe interpoleth between the Sun and the Planet, 
the Planer 15 then neerelt the Earth, or as the ancients would have it iy Perigeo Epicy- 
cl:, andtherefore being in the right ine AP, they are altogether treed of thus OIS: 

| equality; 


A 
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| cqueinys and all that: time that the earth is movingfrom Fto O, the planet app''ars re- 
trograde as much as the arch H X (in the Orb of the fixed ftars) doth contain, albeir 
all the while during this appearance the Planet is moving forward according to his own 
motion from B towards E, though it be but ſlow, and is not perceived in: reſpe& of the 
Earths quick motion, And this Hypotheſis, as it falyes all kinde of Phenomena's in 
Saturn, Jupiter, and c Mars, ſo doth it alſo in Venus and Mercary, whole Spheres are 
6g within the great Orb of the Earth, which we ſhall delcribe alſo in 1ts. proper 
phce. ;..-. | | 
18, Therefore to compute the true place of a planet from the earth, the parallaz of the 
Earths. orb 1s to be known , to finde which three things are to be known ; (1) 'the di- 
ſance of a planet fromthe earth, (2) the diftance of the earth from the Sun, ([3) the 
angle nckated, which is the arch or ſpace between the _ of the earth and thg oppo- 
fite place of the planet from the Sun ; and this angle 1s-found by ſubſtraRting the place of 
the planet in the Ecliptique from the place of che Sun from the carth, and is called the 
*Anomaly of Commuration. ; : | 
19. The Aquation or Parallax of the Orb, when the Anomaly of Commuration is 
leſle'then fixfignes, addes to the place of the planet, and makes it appear farther in the 
Ecliptique ; but being greater then fix fignes, it diminiſheth the ſame, and c;,uſeth ir 
ro appear not ſo tar as it 15, which I have cleerly demonſtrated before, 


eo Table of the particular Dimen ſions of the Orbs of h,V, &, and the (Earth, 
+I relating to the firſt Figure of this ( hapter. [9 


| | | R YL & | Eanh 
Semidiameter of the Circle Z D 952500] 519500 | 152040 | 1c0000 
Semidiameter of the Epicycle Z P | 790 279 320ſ! ' * 20 
Excentricity D A 54800| 25109| 14075 1988 
: | | 4 4 4 tt 4 a 7. 4 Mt 

Aquation of the Circle E I7 44|2 46 7] 18 al: I 2 
Greatelt yariation of the xquated Anomaly 14 44] 1223] 2340 4 34 


20 The Nodes are two points in which the plane of the Ecliptique interſe&); the or- 
bire of the planet in places oppoſite by the center of the Sun, As 1n the third figure of 
Saturn, Chap.14. where T E K T repreſents the plane of the Orvite, and T XKT, the 
plane of the Ecliptique, which intertect each other in the points T and K, oppojite by A; 
the center of the Sun. þ 

21 The Argument of Inclination is an arch of the Orbite intercepted between the 
Node aſcend, and the place of a planet from the Sun, being numbred in conle(uence' of 
the fignes; as inthe third Figure tollowing, K is the Node aſcend, T the Ned(; deſcend. 
andL the place of the Planet, therefore K L is the complement of the Argument of 
Inchnation, id 

22 The Circle of Inclination is a great Circle about the Sun in the Sphere vf the fiz- 
ed ſtars, falling upon the Ecliptique with right angles. "0 = , 

23 The Inclination of a planet is an arch of the Circle of Inchination, conprehend- 
ed between the Ecliptique and the center of the Planer in his Orbute, repreſented in the 
forementioned Diagram by the arch X L, which is greatelt when a Planer 15 g@ deg. di- 
ſtant from his Nodes, being then in the limits of his greateſt latitude EB. And here 
note, that the greatelt Inclination of the Orb of Sarrrs from the plane of the Echiprick 
- 18 41680parts, of Jupiter 1.2424, of Mars 4916 _ Le | 

The Excentrique place of a Planet inthe Ecliptique is that very point of the Or- 
bite, whereon the Circle of Inclination (coming from the place of the player un his 
Orb) falls with right angles, as in the third Diagram of the next. Chapter, L is. the place 
of Saturn in his Orb, from which the Circle of Inclination paſſetb, andfalls upon the 
Ecliptiqueat X with right angles, ſothat X is the Excentrique place of the platier un the 
Ecliprique. | F | mp <1] 

2 4 The ReduRion is nothing but the difference between the Argurcht of Inclinarion 
and the Excentrical Longitude, that is to ſay, the difference of the rwo arches af the Or- 
biceand the Ecliptique, untercepted berween the nat * je Circle of Ingling3jony' as 

| ut 
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titude, 


O L the curtation it ſelf. 

27 The Latitude of a planet is an arch © 
the Ecliprique and the apparent place of the Planer, and is ro beunde 
mentioned Figure by. the angle LSX , which 1s the angle it ſelf of the apparent La- 
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:n the third Scheme following,where its underſtood by the difference between KL &-KX. 

26 The Curtation of a Planer is alittle part cut off from the line of his Interval; or 
diſtance from the Sun, agrecing to the ſagit of Inclination ; as in the formenrioned Fi- 
gure, A L is the true Incerval or diſtancegiven, A O thediſtance curtated, and therefore 


f the Circle of Latimude intercepted' berween 
: 1+ the- fore= 


Theſe things being premiſed as neceſſary for tht enucleation and undeerflanding of 
our Theory, I ſhall now proceed tothe indagation of their true Motions, according to 


the admirable DoQtine of Trigonometry. 


Sud 
— 


carth 9845 2. 


A the place 


| Rad:90d : Great, 


. 


; #00 
The middle motion of Þ 37 37: 2s-. 
Aphelion uf Þ 265 41 19 
Node Aſcend, kro: 2h F$ 


noble Lord Tycho Brahe, 


tion, 


inveſtigation of his mo 


CHAP. XIV. 


Trigonometry. 


D 


To finde the correfted Anomaly, or angle P D H. 


An Inveſtigation of the true and apparent motion of Saturn by the Dottr ine of 


E ſhall here begin firſt with Satzry, the higheſt Planet of the whole Syſteme 

of the known World, and for the confirmation of the truth of our Hypo- 

| theſis, and foundation of our Tables, we ſhall make uſe of the approyed 
: Obſervations of the late and truly admired Tycho Brahe, © 
Firſt, we ſhall take the obſervation of Tycho made A.C. 1587, January 15 day, at 4 
hours: 55” in the meridian of London, at what time Þ was fonnd in. 26 d. 24* NV, With 
2d. 25' South Latitude ; at which time the Sun was in 5 d, 22' 29 "&, diſtant from the 


Now becauſe I cannot conveniently ſubſtraR the Aphelion of Þ from his middle mas» 
tion, therefore I adde the whole Circle 360 deg, and from the ſum 397 deg. 37' 29 ,T 
deduQ the motion of the Aphelion, and the relidue 131 d. 56” 10” is the Anomaly af 
the Orb, or mean diſtance of Þ from his Aphelion, from whence the apparent or zrue 
motion may be demonſtrated after the following manner, In the Figure herexinto an- 
nexed P H _ repreſents the Excentrique circle, P the Aphelion, 

of the Sun, D the center of the Excentrique, X the the center of che Equane, 
or point of equality, which point being diſtant from the center of the Orb D- towards 
the Aphlion, it !hews that the planet 15 carried unequally about the center D, his motion 
being diminiſhed and retarded in the former ſemicircle P HQ , and augmented in the 
latter Q Þ P,-according to the quantity and proportion of the biſeted excentricity 
D X, being equal co D A the optique part havoc 
really in the Curcle, and 'is onely ſuppoſed 1n the Diamerient line of the 
moſt conſentaneous to reaſon to take this part of the Aquation in the Curcle, according 
ro finical computation, partly herein following the DoErine of Bullialdas, yet dath it 
not fully appear unto me, that the accelcration and recardation of the Planer m_ his Cir- 
cle agrees proportionally to the Right Sines of the Quadrant, ſeeing not, onely reaſon 
but obſervations teach the contrary ; and therefore is it that we admit of variation in 
the zquated Anomaly, as in the Theory of the earth 1s demonſtrated, whereby we. are 
enabled to obrain both the Excentrique and Optique £Aquations with more dexterity 
then otherwiſe could be,as is confirmed from the moſt approved Obſeryations:of the 
Planets places, witnefle thoſe of AMars in his Achronick Phaſes, made -by the thrice 
But leaving further to diſcourſe hereof, I come now ta the « 


the Perihehon, 


And becauſe this inequality appears 


$, It jcems 


=quar, 3d. 17" 44" = Simple Anomaly 131d.56' 10”: 2quat,ad.273” 


Saturn 


by the difference of K Land K X, as it ig ſhowed.in the third figureg Which we ſhall thus 


| 
| 


CorLss Tia, Mottons: | 63 
Setwrs being in this example in the former ſemicircle of his Orb, therefore T dedu& 
the £quartion from the ſimple Anomaly, and.the reſidue 1298. 29' 7”; is the Kquated 
Anomaly, whoſe douþle 258 deg. 58 I4 * is the motion of ancquality, whoſe excefſe a- 
bove the ſemicircle is 78d. 58 14", y 
Rad. god. : s.greateſt variation 14 44”: : $.78d.58” 14*": $;variation required 114! 28 
Here becauſe ov wet is inthe ſecond Quadrant of the firſt ſemicircle, therefore the 
variation bei trated fromtha ſimple Anomaly,. avcth the &rretad Anomaly, 
or __y I2gd. 14 39”, hoſe double 258d. 29/ 18” jsche motzon of the Epi- 
cle | | F:. 
hy Radius 90d, to the fine of the greateſt &- * 
quation of the Circle 3d. 19 44” * (o the fine of the 
correfted Anomaly 129d. 14 39” to the fine of the 
A&quation of the Circle 24. 33 6”, 


D Pi 49 


Middle motion of þ 37 37 29 
Aquation of the Circle ſubſtra&t 3 '-22- 
Place of Þ inthe Circle | My” 


| For finding the Epicyclical Aquation H DN, are 
given (1) DH 952500, (2) HN 790, (3) the an- = 
pod HN 789. 29/18” ,then to finde the other an- | 
&S,* . "5 
D H+ HN;: DH=HN#2,N-+D;:tNxD 
2 >. "ny oP; 
953290 951710 Sod. gt 21% $0d.42'33% | * 


Therefore by this Anaſogic I finde the angle HND 101d. 27/ 54”, and the angle 
HD N 2' 48”7, which is the Aquatign of the Epicycle, S WIT G4 


1 


Place of Hh in the Circle 35 4 23. 
Zquation of the Epicycle adde 2' 482-:-: | 
Place of Þ in his Ellipfis at N 359 7 11 | 


Secongly, for D N. +! 
+, DNH 101d, 27/54q"'t s. DHN 78d. 29/18” :: DH 952500 t DN 952342. 
Then in the _ D AN aregiven, (1) D Ng52342,(3)D A 54800, (2) the 
angle comprchended ND A 50d, 427 33”, Hence to finde the avgles D'A\N and 
DNA. 0 


DN+DA: DN-—DA::t, A+N: tAxN., | 

: ni 

1007142 $97542 644.38' 43", G614.59'55". | 
Therefore the half difference being added to the half ſum, giveth the greater argle 


DAN 126d. 38 38”,burbring Red leayeth the leſſer angle DN A. 24,38 48”, 
which is the Optique Aquation, He Þ 


D Ss 
Phace of H in his Elljpſis 2 9 18-| 
Ogtique Zquarion ſubftrat - 2 38 48 [- 
True place of h from the Sun * 3m 238 ag 1 


Secondly, jn the ſame Triangle AD N,from the known angles D AN,A DN, and - 
fide D N, we ſhall finde AN g1$614: for, 9-5 EY 
s.DAN 126d. 38738” :s. ADNyod. 4:' 23” :: DN 953345 7 AN prig34 
Which is the Fs x of R aw rn Orb, p | the Red ". ] _ : 

Now to reducefhis plage to-the Ecliptique, we are to finge uCtiON, W 4 
nothing but the diferenge of the two arches ofthe Orb and cliptique; being underſtood 


o- 


lg 4 
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Place of h from the Sun inhis Orb 33 28 23 
Node aſcend. ſubſtra& - , 210 \24. > 
Argument of Inclination ' 282 4 18 


®©7Tn thethird figure of Þ'n the ReQanele Triangle X K L, are given; (1) the angle of 
the ER iearton df ;XKL2 a” 30" 3o”', (2) the complement of the argument 


. 


of Inclination K L 77 d: 55*42''. Hence to finde the Argument reduced K X, 
Radius gd, : cs. XKL2d.30' 30" ::t. KL77d, 55/ 42”: ot, KX god yy x, 

Now the difference of KL and K X & 41'"i$theReduRtiondeſired ; and in regard 
H is paſt the limit of his greateſt South Latitude, and is approaching toward his Node 
aſcend.therefore the Reduction is to be added, h 


D | 1 
True place of Þ from the Sun in. his Orbite 32 22 2 3 
Reduction  Adde 0 41 


| True place of Þ from the Sun in the Ecliptique 32 29.4 y 
"True place of the Sun fromthe earth * 305 22 29 


Anomaly of Commutation 272 53' 25 | 
- To finde the Inclination of Sarwrs from the Ecliprique, repreſented by the line X L, 
we have given, (1) E 3, the greatett Inclination of Saturn 4168, (2) KL 79d, 55! 42”, 
then for X L. © 
Radhus go d.-: 8. KL 77d, ol 42” :: EB 41680 : XL 4e758. 

But whereas the diſtance of Satwrntrom the Sun 918614 is here to be pur for the Ra- 
dius, X L-wilt be but 39368 : for, 08 ON 
As the Radius 952500: to the Radius 918614: : S0 40758: toXL 3930s. 


Finally, inthe Triangle ReQangle AX L are given, (1)! A L 918614; (2) XI, 
39398. Hencetofinde his Ecliptique diſtance, take the following operation : 


A L 918614 | Summe 957922 5,981330 
XL 393e8|Difter. 879306 $,944140 
Aporegate I1,925470 


A X 9177722 Ecliptique diſtance: Semiaggregate $5962735 


To finds the Parallax of the Earths Orb, and conſequently bis true place 
from the Earth. a | 


In this Diagram from R by Z to S is numbred the Anomaly of Commutarion 272d, 

$3 25”, Whoſe exceſſe aboye the Semicircle 15 the 

angle SAN 92 7 57 25 ', therefore in the ſaid Tri- 

angle are given, (1) AN 917772, (2) AS g8452 

(3) the angle SAN 92d, el ues. then to finde the 

—_ * Elongation A.SN, and the angle of Paral- 
x ANS, 


AN AS:AN—AS::1.S+N:t.S x N: 
z z 
1016224 819320 43dg3"17" 37.28/20” 


f Therefore the angle of Elongation ASN is 81d, 


| T7 and the angle ANS 6 deg, 4 57” > Whi is the Parallax of the Earths 


d ! #4 


TY Place of hy fromthe Sun 32 39 4 
9, 111. Parallaxof the Orb Subſtract 6 4 57 
IE True place of R fromthe earth 26 24 +7 


CorriEs rial Motions. 


_ is rofay, in 26 deg. 24' eAries, as Tycho obſeryed at Uraniburge in Den- 
FBmAYR. 5 od WENT ATV” 
HOP ane Laſtly, for SN, he Eo 

s. ASN8td.1'37:ANg17772::s,SANgid.52' 25”: SN 927862, whi 
is the diſtance of Sarury from the earth. IR « ny which 


To finde the Angle of the ap parent Lat irnde of Saturn from 4b E, arch, 


Inthis Dagram $ ſignifies the earth, X the place of Satern in the Eclipti ad L his 

__ - his ole -_— the SL, io latitude from the an: has Fant 

in the I riangle are given) (1 927962,(2)XL 2995 >) SNT log; dev! 

from hence the angle X S ' will be 2 d. 25/ Ko, : 4f2) wn b, (3) | , = deg. 
XS 927962 : XL 39308 :: Radius: go deg, : t. XSL 2d, 25' 32", : 

Which angle X $ L ſhewes the apparent latitude | | 
of the Star of Saturn from the Earth, at the time of | 
this obſervation of noble T cho, 

Now becauſe the verity of our Hypotheſis cannot 
ſo well appear by one obſervation,as by many, I ſhall 
for farisfsRien of the Reader adde ſeyen ether acu- 
rate obſeryations of his place, whereby it will cleerly 
appear, that we have made a moſt abſolute Reſtaura- 
tion of his motion, and haye determined not onely 
his own TY exactly in his Ellipfis, but in like 
manner his annual variation, iſomuch that a more 
abſolute reſtitution can hardly be expeRed, as in and - 
by the following Synopfis will appear, 2 


Seven acurate Obſervations of the place Saturn, 

Obſerv. : D-H:, = IG 

I5823 Seprember 3 © 10|[X 19 For. : (I 

1586 Ottober 12 10 10ly 29 251 Oppoſtion® 
1590 February 8 7 10|3r #7 32 Latit. 1d. 3o' South q 
1591 December 9 12 o|S 10 21 Latit. o 33 South(@ T7*h0 
13594 December 10 7 ©, 24 305 Latit. 1 ' 18:North 6 
1600 fammary 25 I5 44|= 28 32 Latit. 2 39 North# 
1639 September 6. $ 10|% 12 37 Latit. 1. 10 South Ballialdus, 


eA Determination of the firſt Inequality, 


OY 


wW GmumeaywD 


Foraſmuch as it appears above, that Sarwry is carried unequall 
ving faſter in one part therecef then in ano- 
ther, it may ſeem ſomewhat difficult to obtain his 
true place therein atall times, yer becauſe (as is 
ſhewed) when a planet is in his Aphelion, and 
fartheſt point from the Sun, he is {loweſt in mori- 
on, and on the coutrary is {wifceſt when he is Pe- 
rihelion, and neereſt hum, therefore to falye theſe 
irregularities Aſtronomers haye deviſed a mean 
motion, by help whereof and the place of the A- 
phelion, we may ſpeedily determine the quantity 
of the Inequality, as is before demonſtrated. 


y in bis Elliphs mo- | 


bg c "RE 2 ”Y Ee ade a; rigs © > 
DIY. : ; FP”, x. 4 
LE 24 "PF 
. TI . * 
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i 
{ 
% 
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Middle motio þ j Mean Anomaly Anomaly corrected. 

D Fg. / D / e- 
11356 24 57] 90 $3 g PD a. $87 31 42 
2| 34 26 57128 © | Hence according to [PD $S 25 57 50 
31 75 . 8 411169 19 | the former Dotrine iPDZ 162 41 15 
4| 97 33 ;9| I9T 47 | are found QDR 't2 y3 216 
5|134 18 34228 9; PDH 128 51 31 
611979 1 149: 29 FDIC OS 2 «8 
71327 4 5] $4 I9 FDB. $5. - 3k. 59 


Having the correced Anomalie we may from thence ſpeedily finde the Profthaphz- 
reſis of the Circle, and (by the ſolution of right lined: Triangles) determine his true 


place in his Ellipſis, &c, 
| 8% of Orb| Epicycl. Zquat, j Optique Aquation, Diſtance H * 
®, i I), oF 4 D / Wu from ©, 

I\3. 17, 33 SjaD.a\ © 15 SIDLA 3 x79 3 S] Aa gg5626 
2]> 4% TS{SDI| 2 43 AJDIA 2 45 30 S] AI gaitop 
jo 38 46 S;ZDP/ 1 6ADPAo x 18S; AP B89g560 
4\o 42 : FEAR DE. 5-24 5|D TA o 45 23 ai. AT 899799 
51% 33; $6A|HDN' 2 47 SIAND a 39 36A|.AN gi8gog 
613 .9* 43 AJQDC 2 IS > 56 32 a] AQ 975517 
7]2 36 33 SILDB 2 46 SjDLA2 .3z 9 S| AL 986748 


Obſcrvethat the Xquation of the Orb and Oprique Aquation are alwayes of one 
and the ſame denomination, being in the firſt ſemicircle to be ſubſtrated, and in the ſe- 
condto be added to the Planets mean motion. But the Epicyclical Aquation-in the 
firſt and third Quadrants diminiſh, inthe ſecond and fourth adde arid increaſe the: ſaid 


motion, as the Figure demonſtrates 


d 


Argum. of Incl. | ReduQtion | Ecliptiqueplace-| Incli- } DiRance 


" D " as / [ating curtated. 


28 $1349 48. 3936018] 9534947 
30 A] vg 2Þ 4- 9519945 220244 


234691 899254 
99 IT 24| 7808| Boggs 
27 22119493] 918697 
203 © 45142647| 974584 
316 29 19118643] 986576 


, therefore the abſolute Aquation and place of þ in' 


his Orb will be as followeth. 
1-4 Abſolure Equation q Place of fi6® 
WM, D Ed 
116 34 Subftr. | Hence * 349 ' 5a | 
Sis 32 Subſtr. | true place] 29: 4 9g 
34T 42$ Subftr. , of h fromþ*73' 50 o 
41 27 eAdde | the Oin | 99g o 44 
B ; bh 1; eAdae | his Orb '|139' 28 47. 
8: 0 eAdag | willbe , [203' 0 36 
als 10 Subſtr, 13316 30 37 
The Argument of Inclination (as a bove is ſhewcd) is found by ſubftraRi oy oe 
of the Node aſcend. from the place ot h, by the aſfiſtance _ the "xr ogoarrg | 
nation, Ecliptique place, and curcateddiſtance will thus appear, | " 
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Of the ſecond Inequality of Saturn —_— from the annual motion of the Earth 


about the Sun, | 


: 
» 


Sphere, the next leffer within the ſame noted with the letters P C QHP is the Orbit©of 
H, and the third and lefſer Circle, having in us | &- 7] 
perimeter TV'OR T affixed, isthe Orbof the 
Earth, whoſe center 15 marked with the letrer Z. 
Now therefore when it ſo falls our;that the earth 
is dire&ly in a ftraight line with the Sun and 
lane, the planet is then altogether cxempr 
oe Parallax of the Earths Orbite, which is al- 
wayes at the time of his Conjunction and Op= 
rolYion with the Sun, as is expreſſed in this Fi 
oure ; for if we ſuppote Þ in the point D, and 
the earth then interpofing juſt between the pla- 
net and the Sun as at V (which 1s the nagh of 
the ſecond OQuleryatzon) I ſay then there 18 no 
parallax of the Earths Orb, in reſpe& of the | | 
coincidence of the two lines, at which time the planet ſeems to us exaMly in oppoſition 
of the Sun, ariſngat hs going down, and going down art his arifing, unſeſſe hq incline 
from the Ecliptique, which may cauſe a little variation, according to the proportion 
thereof, Bur if the earth be out of the ſaid line, the planet hath parallax more or leſle, 
according to 1ts greater orleſſer diſtance from the fame, inſomuch that when the earth is 
in the contact of the annual Orb, as at O, and the planet at H, theangle of Pajallax 1s 
greateſt, the Blanetbeing then Stationary, and will {Hortly after 'appear Retrograde, bc- 
cauſe the Earth moves fwifl cer from O towards X, then Saturn doth .1n his Orb from H 
towards P, {othat the earth getting towards X, the Planet ſeems to 00 backward, and 
will ſo continue till the Earth come into the point y, whereby *tis eyzdent and certain 
that the Retrogradarions, DireCtioas, Stations, and admired inequality of appearances is 
ſolely cauſed by the annual motion of the Earth, Bur I ſhall not treat, further; in this 
place of the gairguirer, but ſhall now come to ſhew how to calculate. che parall;x of the 
Earths Orland to invettigate his apparent place fromthe carth, which of. Altranomers 


% 


is vulgarly called the true place. 
Of the eAngle of (ommutation. 


In this Figure the greater and outermoſt Circle reprefents the Ecliptique br cighth 


The Anomaly of Comnunation is an arch of the Ecliptique numbied from th; oppo- 
fite pace of 'the planet fromthe Sun, in conſequence of the Signes to'the.place ot the 
Faith fromthe Sun, ang is found, either by deducting, the oppolate Place of the | planet 
from the Si, fromthe rrue place of the earth from the Sun : or clle by ſubduRag the 
place of the planet from the true place of the Sun from the eaxth, * 

The Anomaly of Commutation being given, with the diſtance of Sarwrn from the 
Sun, and the. Sua,from the Earth, to finde(by the {olution of a Triangle) firſts: the angie 
of Elongation, (2) the Parallax of the Earths Orb, (3) the diftance of Saturn from 
center of wag Earth. ',; ; | ok 

In the firtt Obſervation of T: 7cho 1583, September 3 day, © hours, 10 minutes, 

PE i 7 


| The place of "theSun from the earth is | 169 50 | 35 | 
Theplace'of Sarwrn from the Sun | 349 - 49 38 
The:Anomaly of Commutration 2O"'- x: oF | 
Therefore in the Triangle AC s arc o1vens | 
x AC, the diſtance of h from the © | 954947 | | 
2 A athediſtance of the Earth from the Sun, 100455 - 
3 CA gtheangle of Commuration | ad. 3.597 
| ence 


_— IP... 


a 


HO 
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Hence arc found 
M en i ER 
1 A eCtheangle of Elongation 179 57 48 
2 AC «, the angle of Parallax # |S . us 
3 «C, the diſtance of Þ from the earth $54497 


In the ſecond Obſeryation, 1586, Ofobey 12 day, 10 hours, 10 minutes, 
D 


The place of the Sun from the Earth is 2C9 4 33 
The place of Þ from the Sun W 4 
Anomaly of Commutation I79 59 59 


Therefore it appeats both in this Obſervation, as alle inthe former;that H is freed from 
the parallax of the earths Orb, and is at the time of theſe conſiderations exatly in a 
Rrazght line with the Sun and Earth, and therefore js direRtly in Oppoſition ; as further 
witnefleth the elaborate and truly admired obſervations of that treſnoble Dane, Tycho 
Brahe, 


In the third Obſervation 1590, February 8 day, 7 hours, 10 minutes, 
D 


The place of the Sun from the Earth is 250 a5 It 
The place of Þ from the Sun ; 73 yt 37 
The Anomaly of Commutation 256 33 34 
Therefore in the Triangle AER are given, 
1 AE thediſtance of Þ from the Sun $99254 
2 AR, the diſtance of the Earth from the Sun . 99815 
3 E AR the angle atthe Sun | 76d. 33' 34” 
Hence by the ſolution of the Triangle are found, 

D | 
1 ARE; the angle of Elongation 97 5 7 
2 AER, theangle of Parallax 6 19 25 
2 ER, the diſtance of H from the Earth 881416 

Therefore the true place of Þ from the Earth = 7 23 22" 


- In the fourth Obſervation 1591, December g day, 12 hours o minutes, 


The place of the Sun from the carth is 267 42 py 
Place of Þ from the Sun 2-26 
The Anomaly of Commutation 168 40 40 
Now inthe Triangle A F M are given, 
1 AF, the diſtance of H from the Sun 899755 
2 A M, the diſtance of the Earth from the Sun 98240 
3 FAM, the angleat the Sun 11d. 197 20 


By the ſolution of the Triangle are found, 


1 AMF, theangle of Elongation 167 18 9 
2 AFM, the Parallax of the Earths Orb 8 [us [28 
2 M F; the Interval of Þ andthe Earth $0 3652 


Therefore the true place of Þ from the earth S 1 2z3 55 
In the fifth Obſervation 1594, December 10 day, 7 hours, © minutes, 


The place of the Sun from the earth is 268d, 47" 11 
The place of-Þ from the Sun | 139 27 22' 
The Anomaly of Commutation 129 19 49 


In 


CorLEsTiIal Motions |:69 
In the Triangle G AN | 


are given arc found | 
AG 918697 d | +.) 
AN 98235 > Hence Ss 20g 15 37 Ang h in 24deg. 31" 35”, 
”% 14: : 5 $ 13 
GAN 50 40 11 GN, 859798 | 
; 2] 
In the ſixth Obſeryation 1600, Jamnary 25 day, 15 hours, 44 min, | 
D Fl 44 
The place of the Sun from the Earth is 316 26 31 
The place of Þh from the Sun 203 ©. 45 
The Anomaly of Commutation 113 25 46 | 
Tn the Triangle 4 AO | 
- are'giverr - are fo 
AH 9g745%4 d 
AO "99389 £ Hence qHOA 107 TT 33 Ergo hÞ in 28d, 34 12, 
g ” JAHO 5 34 23 
Oo A H 66 34 I4 LOH 939501 


In the ſeventh Obſcrvation 1639, September 6 dayes, 8 hours, 10 min, 
D wo 


4 PL 


The place of the Sun fram the Earth is 173 3t. - 30 
The place of HÞ from the Sun | 316 29 19 
The Anomaly of Commuration - 317 $8. 2 
In the Triavgle A B S 
. _aregiyen are found , | 
AB g86570 d , 
AS 100373 ' Hence ASB 139 8. 53 There hin 13 Lqo'z/ 
d 4 4J ABS 3 48 5 i 
BAS. 37 2 112 wSB go8qgss = | 


A Determination of the Lavitade of Saturn, 


Inthis Diagram (firted to the ſeven former Obſervations) the outermoſt great Cir 
having the letters z Q RSZV W affixed is the Orbite of H, and the pricked circle 
noted with BCD E F GH, is the Ecliprique, which interſeR each other is the pqines 
(2, T4, ſo that C} repreſents the North 
Node, or Node cetding f 9 the South Le Lot *c.. | 
Node, or Node Deſcending, therefore | 
when h is in the Sec of of his Orb 
(2 W2S, hethen inclines from ah om & 
cliptque Northward, a | 
Incliaation jn the line ep fac 
s called the limic 7 his greateſt Jar 
tude ; to which point his Inclinatjon 
und latitude aſcends and encreaſcth ; 
fromwhich point it again decrea ah, 
evcn till he comes to his South þ 
tf, where his South Latitude ani ny 
ceth, augmenting and diminiſhing in 
like manner as the North Latitude 
doth, And the angle of this n_- 

= is = angle at the"Sun, be c n 
elſe but the inclination © Orb om they lane of pigs era 

ba , were the Orbs vicble, and the eye placed 26; But 
ing earth (ariſing from the inclination of the Orb from the be cliptique) 2 is 
Y f ſomerums 


UMI 


4 LN us; $8 

p40 C i "A 

1 ONUS LISTS 2 1 OR 
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ſometime greater and ſometime leſſer, which comes to paſſe by the unequal diſtance of 
the earth from the body of the Planer, As inthe former Diagram, where in the firſt Ob- 
ſervation C A Q repreſents the angle of Inclination, CP Q the; angle of the apparenz 
latitude from the Earth, which angle CP Q is greater then the' angle of inclination 
CAQ, inreſpeR of the carths poſition at P. Theſe things being premiſed as neccſſa- 
ry for the enucleation and underſtanding of our Theorie, we ſhall now proceed to the 

indagation of the latitude of H fromthe earth, in every of the ſeven forementioned ob- 

ſervations, according to the dorine of C—_— as the Reader may behold in the fol- 

lowing Synopſis, where in each Triangle from the Parts given the atituge from the earth 

15 found, | 4, 


In the former Niagram' of H, 


Ob. The parts given are | The angles of Latitude 
1|P C 854497 c Q 36018 CP Q 24.44 49, South, 
2 Ne 290978 fg ons | oaks - wa "6 43 mir 
3 I41 23409 . |. | '3 . 
41LF 803650 FT +5808 Hence arvpund by © 33 24 South, 
5 |MG 859798 VG 19493 GMV1 17 56 North 


6 JKH g3950: WH 42647  JHKWa 35 57 Nerth 
7 | OB 908458 BY 18643 | ' JBOYr 10 32 South, 


ol a echo by _ ” 
_ 


— LA 


| CHAP. XY. % vl 
eAn Inveſt igation of the true and apparent motion of the Star of Jupiter, 


the higheſt (tar in forchead of the Scorpion, and it yas ovſeryed (at Paris jn France) 

that the\diftance berween Jupiter and the Star was about 24 nin. but Jupiter was 6 

min. more Eaſtward then the Str ir teſpe& of Aziquth, wherefore the Planer ex- 
ceeded the longitude of the ar about 2min, from whence we may gather that Jupiter 
was 1n 28 deg, 10 min. Scorpio, with latitude 41 min. North; for the longitude of the 
ſtar 28 orgs 8 min, Scorgio, the latitude 2 deg. 5 ryink North. HoW-our account by Tri- 
angles will repreſcut this gaipoulroy, is to be fg in the ſubſequent Synopſis, wherein for 
the foundation of our Compute are giyen, DE tr (T 26,7 13, 


T* the year of Chriſt 1639, Augaft 21. $ hours P. Af. the Planet Jupiter weplied To) 


() 
TL MH * 


- ; | D 

© The Middle motion of Fapiter oF. | 4 | >; 

His Apheclion  IÞ6 [45 3. ;;... .. 
The Node aſcend, "; WT; 4c243. i1-c 
Mean Anomaly _—— 


| Then according to the doQritie'vf Triangles" -* - $: U : 
Radius go deg, : 3. 2d. 44' 30” ::5,65 57:3. 4297 11 
Then from the mean Anomaly T dedu&t the Equation 2 deg. 29. 1, and the rehdue 


CUR? 


624. 35” 56” is the zquated anomaly, whoſe double 125 d. 11 52". 1s the motion of . 


inequality, Then I ſay, 


I25 deg, 11' 52”, tothe fine of the variation requi 


As the Radius 90 deg, is to the (ine of the greateſt Fg” 12 2 P”; ſois the fine =: 


ry 
b 


| al 7 +, £1 of "= 0 
In this Figure Jwpiter is in the firſt Quadrant of ns Orb from the! Ap? clion Th and, | 


therefore the yariation ysto be added; ©” - | Leyla 


wy 37 £ 
4 3 3) $3-Þ. 


The ztyared znomaly nas -$8n 
| Variation adde., 


he - , SY ; '#' F C "+ | SITS, H | vh 


a - 4 \ «11i'++t> 2% 
* M336 24% 1 b 6 aors op , , n "3 4 \ F 4 ? Þ Þ . 'T : 
« # '"  ; - x - ne *% f fg ® £7 * $ ©: ! > : #$ 4 Jo | 
2} (onpiin od oils ano init: p Therefore 


” £4 Off 
i 7 os 4 . 


% 


4 
y__ 


=—_ 


= 


MI 


HJ 
+©PM 


* NG 
81: 543 
I: 


Corrs S$TIar:MomTmions. 


Therdrehe mojo of he Epigdloragle BH neo, 1 oremid bride on 
15. I25,: 323-6; waaſe complement 1s the-anward on 1  - A2!34i45 
angle D N 4d7's 54” "py FT 71 a actBeinnF to to 
Rad.god:s 2d 447 30” ET "":$.2d.26'15” 

D. 


TSS, Re; 


© H, 
"he? . 
< . 
I ; 


- 


9. I 
þ i 
Ah... _————_——— ———— — $=—— 
- 4 
£ 


Mean motion of Y 253 :5I. 1 
MXquazjon of the Circle SY 2. 26-15 
Place of NY in the Circle "a5. 24 46 


To finde the Equation of the Epicycle. We have 
known, (1) DY 95s COHN, 279, (3) the ; JD! 
included a d. 27" 54”, then for the \ 
angles H N Jy b D N, the proportion (acgord- | "= 
ing to the ſecond. Chapter of the firſt Book of our : 
Trigonometry) 1s thus : 4 


. . 
—— " -+ G 
ps | >. "©. 
pw 4 
* 
me : pw 
* \ ant P 
P 2 » o® 
a D. -_ 
8 ; x 
I -- — BD ———  — — —— 
\/ > 
o-v y " 
gas {| 
% 
* = 
oy y 4 \ 
7s 
- 


DH-+HN : DH—HN : N+D : t NaD FI _ Nazgd, 3 '36” 
g19799 519221 62d. L463 Gadag'sy 2 —2 D We 30 


D 


Place of Win the Circke” 251 29 46: | 
ns Zquation ſubſtrac « = 
ace of | ” 251 32 oo -: | 


| 


S.D NH 125.30” 36”: DH gnoyoo 2MHD 544 27 54: DN 519937 


ain1n the Triangle DANa now giv ON mo 519337, (2) DA M7 
(3)the included angle ADN 1179. z5/ 27” Nh the complement of th hh 
quate anomaly P'D N) from hence accordin ring of Trigonomerry t fg an 


le DAN is found 60d.21 26 og che PN A 2d. 23'6”, which is Op- 
tique Fain. | | | ] 


24% D 4.59 ' 1 
| Picef Lind lis ;* ie 25r 33. a 

Oprique Zquation \ubltraX 208 23 z 3-580: "1 
"Place of Þ from © in his Ellighs 249. CEL 


Likewiſe in the fame Triangle, from the known angles D A AD N, and the fide 
D N, we ſhall finde the fide AN 531187, which 1s the ance of Foprrer and the 


Sun. 
To reduce the lace- of XY-fromhis Orb tothe Eeliptick, 1 deduct Ph motion W his 


Node aſcend, 99d:4/ 227 fronthit'truc place trem the Sun 249 dv of 16”, arid the reſidue 
1 d. 554 487 is the arguraentof inclination, which I ruumber in the "hijrd-Gyure of 
Top upiter g om T by E toL, whote complemenc to the ſemicircle 28 d. 47 x2” is repreſen- | 
dhe the arch Ks awherefore #n the Triangle" KLX:wehave known, (1) rhg-angle 

the greateſt iuclination of ; dizrize (2) K L 28d. F 12/7; hence ay come 
plemen of the argument reduced K X wall be 28 d.z* 48”, | 


- Radius god, 1:c5,XK L1dar' got': in, KL28d.4 ta”: t,KX 28d. 3” (x 
' 10000000 9999877 00 9726953"... , 9726830, 


| Now the difference of K L andKX is 24 , which according ro the Tormey aired 
Ons 1s to be added to the place of W, | 


Excemrick place of Vfrom tint: 249 © x0 
Reduction adde | WS 


Ecliptick lace of Japon foo he Su 299 © 34 


| Place of c Sun fromthe Earth: . 13 157 55- -5© 
: The anomaly of commutation Tt 268 55 16 p 
n fn 


G 


' AX wilbe 


 —_ 
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- Tathethird Figure of J#pitey the line XL repreſents the Inclination'6f Jupiter from 
the Ecliprtick, for the indagation whereof we have given, (1) E B thegreateſt inclinati- 
ra of Jupiter 12424, (2) KL 28d. 4' 124, from hence to firide X TL; the Analogic is 
enus ; | * 1' "US of MD Co 3.20, 1044 
Radius K E gadeg.:s, EB 12434*:3,KL28d.412''is. XL 5846 
* 100008009 4094261 96726179 37566878 . 
But whereas the diſtance of Jwpiter from the Sun 5 31187 ishere tobe pur for the Ra- 
dius, the Inclination X L will be 5998. ** | : 
Ron to finde his Ecliptick diſtance from the Sun, or Interval A X, we have given 
in the Triangle AXL, (1) AL 531187, (2) X L 5978. Hence the Ecliptick diſtance 
hd 531152. Briefly take the. operation thus by the Chiliads ; . 


AL 531187; Summe 5 37165  ($5730107 
IX $978|Differ. 525209 $7293 32 
gate 11,450439 


© 

AX 531152, Diſtance curtated : SKniaggregate $,725219 | 

To finde the Parallax of the Earths Orb, and conſequently the true place of Jup iter 
fromthe Earth, | | 


In this Diagram I number the anomaly of commuta- 
tion from RhyStoE 268d. 55* 167, from which ta- 
king the Semicurcle 180d. it Jeaveth the angle E AN 
88d.55' 16”: therefore in the triangle ANE are 
give, (1JAN 531152 (2) AE 1c0832, (3) the 
included angle E AN y — 55" 26 L_ to finde 
, the angle of Elongation N, and the angle of pa- 
thug N E, take this ana MITE RE Wl 21-26 
AN-pAE: AN—AE:: LEN: tEzN 


' > .3 
631984 *' 430329 45d.39/22” 344.4517" 
Therefore the _—_ of Elongation A E Ns *% d. 
/ 0" and the parallax of the Earths Orb AN E 16d.47' 5”, which here (as the Fi- 
Meh) _ ſubſtraQted from the place of Fupiter ou the Sun. 
2; | 


# #0 


e of Jupiter from the Jun 249 © 34 
x Aubltract | io 47 $ 
| lace of %-from the carth 238 13 | 29 


O24 Then feeondly inthe-ame Triangle for EN, | 
s AENSed.17' 39/7: AN 531152 3: s.E AN88. 55” 16": EN 538776. 
9993739 © $735219 , 9999933  . $731403 


To finds the angle of the [atiende of Jupiter from the Earth as the time of this Obſer 


vation 


In the annexed Diagram EXreprefents the Ecliptick 
diflance of Japiar fom the "v4 ard XL hack 
clination from the Ecliptick, from hence 10 finde 
the angle of latitude L E X, the analogy s as fol- 
EX 538770: X L 5978 :: Rad.god, : t.XEL 38'$” 

5731403 3776540 10000000 8045137 


Therefore the true latitude of Jupiter from the 


Ecliprick, reprefented in this Diagram by the angle 
XELis 1 2'/ North Deſeend.as it dem + 


--——— - thecanhatE, 


A 


CorresTiIar Motions,  |73 
eA further Examination of the Hypotheſis of Jupiter by ſx other Obſervations- 


exattly made. 


Time of Obſervation at Loxdoz | Place & obſerved. j Latitude obſeryed, ; 

| DH 4 _—- ES. 
1 Ii587 Janmary 14 7 19 1 3 7 19 o 8$ North | 
2 1589 fanuary 29 12 33 mM 15 43 I 28 North | 
3 1593 September 28 7 10 | W-.13 56 | oO 25 South, | 
4 I597 September 1 14 © Ir 16 14 o© 36 South. | 
5 1600 March 9 10 IL 12 34 I #7 Noth | 
6 1637 iJ-ly 6, 6-6 | WE. 29 36 I 18 Noth | 


For the determinatien of the zquation of ſxpiter in every of theſe Obſervations, we 
are firft ro compute the middle motions of [vpiter and his anomaly, which According to 


our Rettitution (tand thus : | 
! 


| Midgle motio Þ | Mcan = j Angles of the corrected anomjaly. 
I», / "1 DD / / D / f | 
1] 96 46 6| 259 10 43 PDH $8 g. :i38 Comp. 
2 | 158 48 6 | 233 20 O| Henceare PDE 27 4© 50 (amp. 
31 yoo - 21 7; 113 36... 46 found 3 & 1TOg 56 56 = 
41 60 34 Fd hows 45 bo QDS 55 7 2405 a Perth, 
5þ135 42 45 | 37 49 45 [PDC 50 12. 32 (op. 
6 189 20 46 ? (®, + PDC O 36 IO | 


The corrected anomaly being obtained by Su1- 
cal computation, wc " trom thence very tacile- 
ly, according to the Doctrine of Triangles inyctti- 
oare th2 Proſthaphzrclis of the Orb, with the Ep1- 
cyclical and Oprical X&-quations, and diſtance of 
Tepiter from the Sun according toth: methodical 
Dottrine betore'delivered, All which in this Sy- 
noptis 1s exactly cxprefled, 


Optique Aquation, \ Hiſtapce 
D from'©, 


D / 41 / {/ i/ & 

2 44 24eAdde\CDHo #7 AddjDCA2 44 9gAd.|\Cg530646 
i 16 24eAdde|FDLi 31 AddIDLAx 13 14Ad AL 541801 
2 34 37Subſtr.,a Dy t 11 Add|D y Az 379 105. |Ay 511328 
2 14 57eAddelVDS 1 44Sub.[DVA2 18 42Ad. [ay 505590 
2 6 23eAdde|EDBrx 49 Add|DE A2 2 rm 531714 
0) 


Ly Ppicycl, Aquation, 
| 
| T 44Subſtr. |[CDOO 2846, [DOA0 2 3958, 


Q mn Þ Vs tw mi 


AO 544642 


Theſe threefold Xquations being ditpoſed into one, according to their titles, dþ pro- 

duc2 the avlolute xquation, and conſequently the true place of Tupiter from the Sup, 
Abſolute Xquation | , 

D | Hence the | D F | : 


11S 28 40 eAdae | true place | 192 14 46 
2]/2 31 9 eAdde\ofWfrom|i16z 19 15 4 
2[5 10- 36 Sabſtr.|the On |2gg 10 gr 1: [off 5. 
4 | 4 31 55 efdde|hisOrd | 65: 6. 46 - | | » 
5 | 4 10 47 eAade |willbe 139 53 + "K:- .'+ 5 
6]0 3 25 Subſtr, 189 x7 22 | | 

R 7 , 
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The Argument of Inclination (as in all the other planets) is found by ſubſtraRting the 
North Node from the place of Y, by help whereof, according to the former DoCtrine, 
weſhall finde his Reduction, Ecliptique place, Inclination, and currated diſtance, as in 


this Synopf's, 


| Argum. of Incl, j ReduQtion. | Ecliptique place | Incli- | Diſtance 
D ; {| EE a ens curtated, 
5 21 4810 6 Sub.\ 103 14 40 1 1164\520644 
64 25 50[0 23 Sub, 161 18 52 | 11688 | 541675 
198 16 640 18 Sub. | 295 10 13 | 3833|511313 
$22 2117 zolo 26 Add! 655 7 132 | 6373| 505550 
42 57 4310 29Sub,|139 53 3 | $73T | 535642 
92 13 2710 3 Add|189 17 24 113e151 544642 


Qin th w tH mw 


The anomaly of Commutation is found (as above is ſhewed) by ſubſtraQing the place 
of V from the Sun from the place of the Sun from the earth ; which being had, with the 
diſtance of V from the Sun, and the diſtance of the Sun from the earth, to finde the angle 
of clongation, parallax of the Earchs Orb, and diſtance of Y from the earth. 


In the firſt Obſervation 1587, January 14. 
7 honrs, 10 minmes, 


- D bl i 
Place of the Sun fromthe earth is 304 27 13 


Place of WV from the Sun IO2 14 4O 
Anomaly of commutation 202 . 12 . 33 
Therefore in the Triangle A B F, 
are given | are found 
AF 520644 ABF 152d. 50' 21” 
AB 98439 Hence JAFB 4 57 5 
BAF 22d.12'33” BF 431111 


Therefore the place of Þ frothe carth 9d. 1935'S 


D | 
The place of the Sun from theearth 13 320 25 6 
The place of V from the Sun 161 18 52 
The anomaly of Commutation 159 6 14 


In the Triangle ACH 
are given are found 
AH 541675 CA 154.3723” 
AC 98727 Hence YJAHC 4 28 48 (Therefore in 15d47'40''W 
HAC 2ed. 53' 46” CCH 450818 


In the third Obſervation 1593, September 28 day, 7 hours, 10 min. 
| D 


The place of the Sun from the Earth is 195 18 23 
The place of % from the Sun 295 1® 13 
The anomaly of Commutation 260 BB IO 


In the triangle A y M 


are given are found 
Ay $I1313 AM 88d.37'34” 
AM 99675 Hence JA yMa1 1416 ( Therefore V in13 deg, 55/ 57” wv 
JAM 80d, 8” 10” Ay 503900 


In 


T 
BE 
175 


In the fourth Obſervatios 1597, September 13 day, 14 hoars , © mini, 
D | 


 CofrtesTiar MorTions, 


The place of the Sun from theearth is 180 4s b 
The place of W from the Sun 65 "© 4s 
The anomaly of commutation iIt5 4 38 


In the Triangle AV N 
are g1ven are found ? | þ 
AN gog550 ANvY 1e4d.38' 6” nn: Y in 16 deg, 10' 
AN 100126 Hence YAVN 11 2 52 4 Ir. 
NAY 64d. 19! 2” NV 470882 


In the fifth Obſervation 1600, March 5 day, 9 hours, 1 oaks, 
Dy OR 


The place of rhe Sun from the earth is | 355 At -E 7 
The place of W from the Sun 139 $378 
The anomaly of commuration 215 48:4 
Inthe Triangle D eFG | 
are given are found 1 | | 
AG 535642 LG AD G 136d.53' 39''\ Therefore Þ. in 12 deg, 
AD 99665 _ AGD 7 18 17 c 34' 46” A. | 
G AD 354d. 48'4 DG 458531 —__ 
Inthe ſixth Obſervation, 1637, July 6 day, 9 how. 2 mis. 
D 
The place of the Sun from the Earth is I14 17 | 22 | 
The place of Þ from © i899 17 24. 
The Anomalie of Commutation 285 00 04 
In the Triangle 1 AL 
are given are found f | 
AT 544487 ALI 65d. 14' 1” Therefore W in 29 deg. 
A F. 101708 Hence A I L 9 45 55 « 31 29 "mM. | | ' 
IAL 105d. oo' 4” LI 579203 | 


A Determination of the Latitude of Jupiter. 


eb dE * 


The latitude of Y from the Ecliptick may ſpeedily be determined by the ſolution ofa 
reQangled triangle, where the two fides about the right angle are known, to finde the 


angle of latitude at the Earth, 


 "&e 


_ 7 


\ } 3 
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Obſ. The parts given are The *- @ of Latitude, 
* [Co Yems On 168 Er: af 5 Neth 
2 45001 | IJ H I 29 7 4\6 
2 laV 503900 VI 3833 | ence are found HAV 0 26 9 North 
4 |S M 470882 RM 6373 4a 46 31 _— 
5 1De 458531 eG 8731 | ET 1p Ne 
6 ;\Ly $79203 yI 13015 zLI 1 17 14 Nert 


— 


—_. ws 


# 


-BHAP. AVL 
eAn Inveſt igation of the true and apparent motion of the Star of Mars. 


ſerved the Planet Afars in 12 deg, 17 min, Scorpio, with Laritude 2 deg. 4 min, 
North. | | 
From the time given, dedufting 50” for the difference of Meridians, it lea- 
veth the time of the Obſervation 1n the Meridian of London, at 15 hours 34 min, at 
which time the Suns true place from the carth is 28 deg. 35* 38” Piſces, and his diftance 
from it 69759. Allo the mean motion of Mars is 2e5 deg. 12 14 ', his eAprelion 
148 dcg. 45" 42' , Node aſcend 46 deg. 34" 54” ,therefore the diſtance of e Mars from 
his eAphelien, which we call the mean anomalic is 56 deg. 26' 32”. 


| \ Nno Chrifti 1589, Marchs$, 16 hours, 24 at Uraziburge, no-le Tycho 03- 


Then by the Doctrine of Triang)es to finde the correeted anomaly. | 
As the Radius go degrees, is to the fine of the greateſt xquation 5 deg. 187 © *: fo 15 
the fine of the ſimple anomaly 56 deg. 26/3 2”, to the zquation of the hmple anomaly 
4 deg. 24" 53”, which being ( as the Figure ſheweth ) ſrbſtracted trom the mp le 
anomaly, leayeth the zquated anomaly 5 2 d, x* 39”, whoſe double 104d, 3* 18% 15 the 
anomaly of variation. 
Radins god, : s, greatelt yariation 23/ 40 


/ 


2:5. 104d, 3 18'': 8.227 57. 
D 


Fl PL 
The zquated anomaly 52 i. 30 
Variation (according to Clap.7) adde 23 £9 
The corrected anomaly PD H a6. 2: 


Whole double 104 deg, qg' 1 27” is the motion of the Epicycle or angle R H N), thea for 
the zquation of the Circle, 
Radius god. : s 5 d.18/ o'1: * 5.52 d, 24 36”: 5.49. 11” 517" 
| Now becaute Aars in this Diagram is in the fiſt 
ſemicurcle of his Orb, the zquation is to be ſubltraRt- 


cd from his mean motion. 

£ 4 D 4 Hd 
Middle motion of Mars 205 . 13 | 14 
Aquation of the Orb ſubſtract 4 ' 13+ 52 
Place of Mars in his Ci:cl: $03 '0 23 


Then tor obtaining the Epicyclical Aquation, 
N D H, we have given, (1) DH 152040, (z) KN 
320, (3) the angle D HN 75d. 109” 48”, being the 
complement of the angle R H N, then 


DH-+HN : DH—HN :t.N+D:r. X 2 N 104d.,42' 12” 


2 2 
152360 151720 $2d.24'36”. $2d.17/36'Y 2 —2 D o© 7 © 
AE Seco:dly, in the lame Triangle for D N* 
Ss HND 104d. 4Y 1 :s,D H N75&ao 48'”'::DH152040: DN 151959, 
Place 


% 


CorltsTIat Morions; 


| D 
Place of & in his Circle 201 . 09 27 
Epicyclical zquation tubſtract NT. 0 
Place of & in his Ellipfis 200. 53". 23 


Moreover in the triangle D AN arc known, (1)DN 151959, (2)D A140 : 5) | 
the included angle A DN 127. 42 24”. (2) & T3» 


PN-þDA:DN—DA:: rA+N: tA XN. BOY X DANg$di9'34" 


- 


2 pA — [I 
| 1660 34 137884 269.848” 22d.10' 46” 2 I DNK3 (8 2 
. ; a D > "70 "oh 
Place of Aars in his Flliphs | 200 5323 by. 
Oprique Xquation ſubftrat 2. \8 a 1.1 
Place of Mars from the Sun 96 35./91 | / 


Laftly, in the ſame triangle AD N, having the angles D AN 48d. 19'') 4 'ADN 
123d. 42/24 andDN 151959, we ſhall finde A N 16095 z, for, #1 By 

AsD AN, toDN; SoADN;,to AN 160953 Which is the true, diſtance 
of Mars from the Sun, Now to reduce the place of £ars to the Ecliptique. I dedu&- 
his Node Aſcend, from his true place from the Sun, and the Reſidue 150d. 26/ 27" 1s 
che argument of inclination, then in the rectangle triangle K X L (of the third figure) 
are given, (1) the angle LK X the greateſt inclination of Afars x deg. $14”, (2) the 
complement of the argument of Latitude K L 29 deg. 39' 33”. | 
Radins go deg.:cs, XK Ly deg. 514" ::t, KL 29d. 39 33”: r.KX 29d. 38" 47” 
Therefore K L—K X==X 46", the Reduction, which is here to be added, | 


D Fe | 
Place of & from the Sun in his Orb 196 5 5 ys | 
Reduction Adde 46 | 
Place of & from © in the Ecliptique 196 56 3 | 
Place of the Sun from the earth 358 35 3$ 
Anomaly of Commutation 161 39 33 


To finde the Inclination of his Orb from the Ecliptique X L, obſerve that in the Sphe- 
rical Triangle XK L arc given, (1)KL 29d. ;9/ 33”, (2) LK X,or EB 4916, then 
I fays | | 
"Al Radius god, : toEB49g16::SOKL 29d 39' 33” :roX LL 2433. Which is' 
the Inclination agreeing tothe comyron Radius x5 2040 : But Whereas in: this example 
the diſtance of & from the Sun 16095 3 is to be put for the Radius, the true Inclination 
will be 2575, forasDLtoAIL,foLX,croLX 2575, Rwy 

Inthetrirngle A L X, having A L 160953 and L X 2575, the curtated diftance 'A X 


, 


wall be 160932. 
In the third Fgure of &, 
AL 160953 | Summe 163528 53213592 
XL 2575|Difter. 158378 5,1 99695 
| Aggregate 10,41 3287 
A X 160932 Semiaggregate 5.206643; 


Raving now found the diſtance of & fromthe Sun (ra- 

reſented in this Diagram by A N) 160932, andthe di- 
Hanks of the carth from the Sun A S 99759, and allo the 
anomaly of commutation (being in this Figure numbred ' - | 

t fremR by KtoS) 161d. 39' 31”, whole ccmplement 18 dcg,- 30” 297" 15 the angle 
S A N, which being now known with the fdcs incleding it A N and 44S; we ſhall 
tence finde the angle of Elongation 4 S N 136 d. 18! '5"", and the parallax of the 
earths orb ANS 250d. 21' 25”, | [ | 


Aa = Place 


= . 
"OR 
# . 25 
- a Jr 
* #* 9. 
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Place of CAfars from the Sun 196 56: 7 
Parallax of the Orb ſubſtra& 35 3t 25 
Place of & from the earth mM 12 17 32,agrceing 
to the accurate obſervation of Tycho Brahe. * 
Laſtly, for SN, 


. ASN|:sSAN:: AN-:$N. 
136d.18's', 18d,20 29/ 160933 73302 


Therefore the diſtance of e Mars from the earth at the 
time of this obſervation was 73302,being ſuch, whereof 
the common Radins of the Earths Orb is 100000. 


To finde the angle of the latitude of Mars frons the 
Earth, 


In the triangle SL X, rio t angled at X, we have given 
(1)SX 93392, (2)XL 25755 then ro finde the angle X $ L, Ifay, 
As X $ 73302, 15to XL 2575 ; 1o1sthe Radius 90 deg, to the tangent of the angle 
X SL 2 deg, o' 43”, which is the true latitude of £Ifars from the earth at the time of 
the obſegvation. | 


eA further Examination of the Hypotheſis of Mars by fix other acurate Obſervations 
of his place, made by the noble and learned Tycho Brahe, 


Obſerv. | Time of Obſervation 28 & obſeryed. , Latitude obſeryed. 
D HM ', 


D 
: / / 
Is i582 November 23 15 10 SS 26 385 2 49 North 
2 1583 Jammary 26 5 25 | B 8 205 3 $52 North 
3 1587 January 15 15 of = 4q 2 | 3 13 North 
4 1589 May 6 10 30 = 27 $8 o #© North 
5 I;91 Ha £2 19 ro | VT 2 0 Not obſerved. 
6 1595 Oftober 27 12 20 S 18 51 o 6G South, 


” According ts our Tables the middle motions of & in eyery of theſe Obſeryations are 
found as followeth ; 


Middle motig & j Mean Anomaly | Anomaly ——_ 

D / a / / #- 
1| 8&2 24 23] 292 46 2 QDM 117 20 1 
2|114 44 2|326 5 44| Henceare QDR 148 42 4 
2312F& 59 433 6 7 | 37 found j|JPDH 5 38 18 
41236 © 48| 87 24 ;8| PDF 35 13 424 
5|262 18 4rſi13z 30 20 PDI 108 24 27 
6] 35 27 41}246 33 535 QDa TT 39 53 


By the admirable Doctrine of Triangles we 
ſhall finde the Aquations andDiftance of Mars 
from the Sun in each of the forementioned Ob- 
ſeryations to be as followeth, 


Pro- 


Cotrlss Tian MorT1oNs: 
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A&quation. | : Diſtance & 


Proſthaphz.of Orb, | Epicycl. Xquation, | Optique 

D Fl 41 / 11 D / il } from ©. 
t]|4 42 25eAdde|MDO5, 54 rv nom, 30 gqgoAd,| AO 15883t 
212 45 2 eAdde[RDS6 25 Addl ASD2. 32 3oAd-|A $1654390 
3Jo 31 12Subftr, [HDNxz 25 Sub. JANDo 28 2975s. AN 166367 
4|5 Is 4 Subſtr. FDE x 56 Sub. | AED SY g9SH. | a E I$4275 
g's 1 41Subftr. | IDK 4 21 Add|DKA5 1o 395. j& K 147927 
6| 5 2 4eAddeſaDP4 20 Sub, [1DaA5 io 45Ad Aw 147943 


Theſe three Aquations being digeſted into one ſumme, "(as before is caught ) dy pro= 
duce the abſolute #quarion, and conſequently the true place from the Sun, as appfars un 


this Synoplis, 

Abſolute Zquation tt 's 
D / i 11. Hence te D ; £ : | | 

14 9 18 59 eAaae|true place] go 43 23 ; © 

2| 5 23 57 eAaddeof © from[i29 7 59 ' 

31: 't 4 Subfr. hen þrgz 4h 

4/10 28 9 Subſtr,) his Orb 225 23 39 { 

gj1o 7 59 1Subftr.| willbe [253 10 43 {6 1 


If now from the place of & thus found we ſubſtratt the Node aſcend, theremairer wall 
be the Argument of Inclination, by which, according to the former Do&trine, we ſhall | 
finde his ReduRion, Ecliptique place, Inclination from the Ecliptique, and c1rared 


«diſtance. | : 
Argum. of Incl, j ReduRtion. q Ecliprique place] Incli- 1 Dit nce } 
D / «3 PL D 5 I, [vation curt: ted. og 
0 23 G7 93 Sub, | 90 43 29 | 3645 158: 8g {i 
2] 73 37 3319 296#6.|120 7 30 | 5100]164itr |. 
3[107 16 "is 30 Add [153 50 -8 | 5137|166:88 | 
q|178 57 38 © 1 Add 125 33 4o 90 | 15475. | 
51205 34 1410 41 Sub, [252 10 1 | 2064 | 147g12 | 
61358 56 1210 1 Addl 45 35 55 89 | 1479943 


| 
e ſecond Inequality appearing in Mars, which s cauſed by the annual motion 
Of the ſe quality app Eh Each, > & cauſet by 60 
Having:the angle of Commuration, with 
the Intervals of the Sun-from the earth,and & 
from the Sun, to finde (1) the parallax of the 
Earths Orb, (2) the angle of elongation, 
(3) the dittance of &' from the center of 
the carth, Mice] 4 
In the forementioned obſeryatipn of Ty- 
cho 15 $2, November 239. at 15 hotirs 10” 
the place of the Sun fremthe earth 1s 251 d. 
42" $”, and the place of Mars from the 
Sun god. 42' 29”, which beirg ſub- 
ſtrated from the former, there -xem; 1ns the 
Anomaly of Communation , .160.«, 59 * 
39 - 
Therefore in the Triangle. A BE ar: given 
(1) the diſtance of Afars from the Sun, A B 158789, (2)the diſtance of the ear;h from 
the Sun A F 98368, (3) the included angleB A F 19d, o' 21””, fromhence thi'paral- 
" #* Wm 


'F, 


/ 
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lax of the Earths Orb A B F is found to be 25d. 57” 53”, and the angle of elongation 


AFB 135 deg. 1' 47” andlaſtly thediſtance of & from the carth FB 73 I70. 
D 


Place of d* from the Sun ſhewed by the line AB. 90 FA $ 


Parallax of the Orb A B F (equal to @ B Z) adde 25 57 53 
Place of © from the carth repreſented by the line FBZ 26 4o 225, 


In the ſecond Obſervation 1583, January 26 day, 5 hours 25 min. 
D 


| The place of the Sun from the earth 1s 316 31 5$ 
The place of & from the Sun 130 ' 7:30 
The anomaly of Commutation 196 24 38 
In the Triangle AIC 
are given £ are found 
AC 164311 A I C141d.47'43” 
AI g8649 Hence SA CI 21 47 49 ( Therefore & in 8d.19/41''S 
I AC 16d. 24' 28” 71 C 75045 ; 
"Ta the third Obſervation 1587, January 15 day, 15 hours, 0 min. 
D , 
The place of the Sun from the Earth is 305 48 3 
The place of & from the Sun I53 50 8 
The anomaly of Commutration 151 58 's) 
D In the triangle AR H 
are given are found |, 
AR 166288 AHR 121d.43'37 
AH g8459. Hence YARH 3o 14 23C Therefore & in qd. 4' 31” a, 
RAH 28d, 2' 0” HR 91823 


In the fourth Obſervation 1589, May 6 day, 10 hoars, 30 min. 


D 

The place of the Sun from the earth is 55 50 2 

The place of & from the Sun *' | 23: ' 23 ab 

The anomaly of commutation 7” - 39 

In the Triangle AD T | 
are given At - c _ ES; 

AT 154275 ( 151d.29'38”({ Therefore & in 27 deg, 10' 
AD "161369 £ upgÞ — Ate 407 8, 1 
TAD 10d. 17 22". DT 57464 


| : f In the fifth Obſervation I591, May T3 day, I 3 hours, IO mM, \ 


0 
\ 


D Pl 4 \ \ 


The place of the Sun from the earth is 62/1058 \ |} 
The place of .& from the Sun 252 10 \r + 
- The anomaly of commutation | 170 eo. 47 | | 
© | Inthe Triangle. FE V 4 / 
are given | are found I / 
AV 147912 AEV 149d. 52' ©'\ Therefore & ip2 deg, 
AE IO1491 Hence EVA 20 8 56 < 18” 57 WP. LY 
EAV gd.,59'9' EV $1083 
| In 


TAS 1d, 35” wy” 


In the Triangle AV & 
are given 
AV 147943 
ATI g8880 Hence 


Obſ.\ In this Diagram are given 


FB 73170 
I'C 75045 
HR 91883 
[DT $7464 
JEV 51083 
je *F 49166 


BX 
Cy 
R Z 
T4 
NV 
S x7 


3645 
F1OO 
5137 
90 
2064 
89 


The place of the Sun from the Earth 1s 
The place of & from © 
The Anomalie of Commutation 


are found 
ASV r75d. 13' 12 
AV.S 3 II 34 
SY 49166 


Hence are found 


CofrrEesTiIatr MorTions; 


A Determination of the Latitude of Mars from the Earth. 


1m the 6xth Obſervation, 1595, October 25 day, Iz how. ab min. | 


Po O:4 

234 GT" 42-*©:] 
499 36 33 11-7 
178 4: 47 


ag” 


Therefore g in 18 deg. 
47 29. | 


| 

[ 

i&d . 
|, 
i 

[ 

! 

| 


Thea les of Latitide, 
BEFX 2.51 5 North 


ClIy 3 53 16 North 
ZHR 3 12 o North 
TDL o 5 23 $Soxth. 
VEN 218 50 Soxth, 
Ger © 6 12 Sonth. 


! 
; 


CHAP, XV11. 
An exatit Theory of the inferionr Planets Venus and Mercury. | 


LF 


b | 


Aving now (as we promiſed) preſented the Reader with an accurate” Theory of 
H- Earth, and the three Planets above the ſame, Satwrn, Fapiter and Mars, we 
hall now deſcend to Venus and Mercwry, which are called  Inferiours, not 
that they are inferiour in luſtre or beauty to the Juperiour planets, but becauſe 
their Orbs are placed within the great Orb of the earth towards the Sun and center.of 


the World, as the other are without : hence it followes, that thete two planets (contrary 
g the ſuperiours) are not viſible to us when they are conjoyned 1n the line which paſſeth 
through the center of the Sun to the earth, whereby the acceleration and retardation of 
their motions, which in their Reyolutions they are ſubjeR to, are nor ſo perceptable and 
cafie to be found our, as the ſuperiour planets, yer neverthelefle theſe Ike the reft| move 


jabout 


/ 


AP 


Lo 
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about the Sun with excentrick motions fromhim, being ſwift when they are neer the Sun, 
and ſlow when they are remote,according to their politions in reſpect of the carth. The 
brightelt of theſe is Venus, who 1s placed next withyn the Earths Orbite, and aboye the 
Orbite of Mercury, who 1s the neereſt planet to the center, ſo that the greateſt digreſſion 
of Venus from the Sun mult neceſlarily appear to the eyefar greater then Mercary, in re- 
ſpe& of the larger extent of her Orbite, and therefore ut 1s that Adercary is always (from 
« earth) beheld neer the Sun, inſornuch that he 1s ſcldome ſeen, whereby tr want of ob- 
ſeryations in all the parts of his Orbite, his motion could not be rectified, nor found neer 
the truth, till of late years, which haye afforded and furniſhed us with thoſe accurate ob- 
ſervations of Tycho Brahe and P. Gaſſendws, whereby with much certainty we haye diſ- 
covered the true proportion and Radius of his Orb lace of his Aphelion, and Node 
aſcend ; yea I dare ayex,as neer the truth as 18 poſſibly to be obtained by thoſe obſerva- 
tions) as will quickly appear to them who are yerſed in Ccaleſtial Obſervations, 
In this Figure, ſuppole that A be the place of the 

Sun and center > the Univerſe, BKE the Orb of 
Venus or Mercury, HSD R the annual Orb of the 
Earth ; when therefore the carth ſhall be in D, and 
the planet in B, he ſeems then 1n Conjunction 
with the Sun, and 1s fartheſt from the earth, at which 
time the Ancients beld opinion that he was im A- 
pogeo Epicycli. Bur the earth going forward to- 
wards R, the planet appeareth to be in his greareſt 
Martutine Elongation from the Syn, and is {cen un- 
der the line R B X, being at that time ſtationary to 
the eye, and at length the earth coming towards H 
(the planet (till ſuppoſed at B) he is retrograde and neer the earth, at what time Prolor:y 
accounts him i» Perigeo Epicycli, Finally, the carth being in S, the planet is ſcen un- 
der the line SBZ, andisthen 1n his greateſt Veſpertine digrefſion from the Sun, 
which is equal to the angle BSA, And thus according to the annual motion of the 
Earth do the places alſo of theſe inferiour planets appear in the Heayens, conſideration 
being had of their reall inequality in their proper Cucles. How excellent and admira- 
ble chis invention of the famous Copernicws is, the obſervations in this Book will eyi- 
dently declare, whereby we need not bluſh to affirm and maintain the truth of this Hy= 

othelis againlt all oppoſers, as being tar more conſentancous to nature and reaſon, then 
either that of Pro/omy or T ycho, as 1s ſhewed elſewhere, 

By this Figure you may more perſpicuoully perceive 
how theſe two planets moye within the great Orb of 
the earth towards the center, and why the greateſt d1- 
oreflion of Yen from the Sun cannot excced 48 deg, 
nor Mercyry 29 deg. as the angles AN Pand ANE 
demonſtrate, whereby they can never appear from the 
earth in [DN or @ of the Sun, in regard of the earths 
{cituation without their Orbes, 

The Proſthaphwrcſis, Parallax, or Aquation of the 
Orb of Venus or Mercury (contrary to the ſuperiour 
planets)is an angle at the earth comprehended between 
the line of the Sun, and the place of the planet in his 
Orb, underſtood in this Figure by the angles ANP 
and A NE, which is nothing elle but their apparent digrefſion from the line of rhe Sun, 
as the planer is beheld from N the earths place. 

"Bur the Nodes of theſe Planrts differ not in quality of their motions from the ſuperi- 
= planers, and the Inclipation of their Orbs and Latitude from the earth are alſo much 
alike, 


=. 


A 
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A. Table of the particalar Dimenſions of the Orbites of Venus and Mercury. 


2? B.;- if 
Semidiameter of the Excentrique Circle NP 72405 D Z 33.240 
Se midiameter of the Epicycle H O 2 Ces 1422 
Excentricity of the Oh JAN 530 AD gr 02 
Mquation of the Curcle od. 25' 10” | 12 deg. 5' 30 
Greatelt variation of the xqaated anomaly &::8- 0 53 (i4O 


——_— ——_—_ 
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CHAP. XVIII, | 
eAn Inveſtigation of the true and apparent motion of the Star of "an 


Nm 1585, September 14 day, 17 hours,1 5* at Uraniburge noble: Jeho obſer . 
ved theplaner2 in15 deg. 55' 81, wah latitude 2 deg. 8* South. 

For the difference of the Meridians of Loudon Uraniburge are $0" to be de- 
ducted, and therefore the time at LodoyIs 16 hours 25”, at which time the Sun 
511d, 47, 45, 't=, his diſtance from the earth 100088. Allo the middle moragn of 
2 is 404, 37 36”, her Aphelion 301 d, 28' 47” Nede aſcend 73d. 13' 23” ; and laſt- 
ly, the mean anomaly 9gd. 8* 49". 

Radius 90 deg, : s.greatelt zquat.25'10”':: $, 994.8 49” : 5,24 51” +} 


Simple anomaly > g 49 
Aquation ſubſtract 24 $1 


Aquated anomaly 98" 43 58 
Whoſe double 187 deg, 2 7' 56” 1s the anomaly of yariation, | 
Radins go d.:s.1' 52" ::5.17 d. 27 56 :5.0' 34” variation. | 
And becauſe? is in th iy Quadrant of her Orb from her AphelionP, yy 


(as is taught in the ſeyenth Chapter) the variation 3s t2 be ſubſtracted, - 


” | 
The zquated anomaly 98 43 F 

Variation ſubſtract 34 | 
The corrected anomaly P D H 98 43 24 | 


W hoſe double 15 the motion of the Epicycle x97 deg. 26' 48”, ' from which dedy Ring 
the ſemicircle 180 deg, the refidue is the angle D H N 17d. 26' at”. Now to finke the 
abſolute zquation of the Circle : | 

Radius god.: $25" 10'/:: 5,98 d, 437 ae i. 24 53" | 


Middle motion of Venus 40 37 26 | 
Aquation tubttract 24 53 
Place in the Circle 49 | I2 43 | 


þ 


Now inthe triangle D H N, we have eiven, (1) DH 72405, (2) HN 2, @ the 
included angle D HN 17d, 26” 48”, 


DH-+HN : DH—HFN ::r.N+D : t.NXD prone N 162d, 57 10” 
2 2 
72407 #72403. $14.16'36". $1d.1& 34> 2 —2 D © 10 2 


D 5 #7 | 
_u of? in the Circle 40 233 "a8 4 


Epicyclical zquation adde 2 
Place of $ in her Ellipſis 40 12 45. 
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Secondly, in the ſame Triangle DH N, 
s. DNH 162d. 35/710” :D H 72405::s. DHN 174,267 48” : DN 72404, 
Then in the triangle D AN are given, (1) D N 72403, (2) DA 530, (3) the in- 
cluded angle A D N (the complement of the angle Þ D N) $1. 16” 34”: then to finde 
the other angles and third fide, fay, 


DN-+DA : DN—DA :: t AqSpN tn,.A ES Ag8d1$8'32” 


2 2 c—_—_ 
72933 71873 49d.21'43” 48d.56'49”Y 2 — 2 No 24 54 


Secondly, s. DAN 98d.18' 32' :DN72403::s,ADN 81d.16' 34”: AN 72324. 
Which 15 the true diſtance of 2 from ©, and center of the viſible World. 


D 
Place of Yenxs in her Elliphs 40 ” 45 
Oprtique Aquation ſubſtra&t 9 43s 54 
Place of Venus from the Sun 29 47 51 
Node aſcend. ſubſtrat *J 23 v3 
Argument of inclination * 326 ... 34 23s 


' To redece the place of 2 from her Otb to the Ecliptique I take the complement of the 
argument of Inclination 3 3d. 25* 32”, which I number in the third Figure of ® from T 
to L, then inthe triangle T L X, we have given, (1) the angle L TX the greateſt incli- 
nation of Þ 3d.22"50”", (2) the comlement of the argument of inclination T L 33 d. 
25' 32”. Henccthe RedyCtion is found 2 46” and becaule ſhe is departing from the 


limit of her greateſt latitude, the ReduCtion 1s to be added. 


D ! i 
Place of 7 from the Surt | 39 47 51 
Reduction Adde x 2 46 
Place of $ in the Ecliptique. , 39 50 37 
Place of the Sun from the earth 18T 47 45 
Anomaly of Commuration ks > $3 


In the third Figure the line L X repreſents the inclination of 9, for the incagation 
whereof, we have given, (1) E B the greareſt inclination of P 4264, (2) T L the com- 
* -plement of the argument of inclination 3 3d.25* 32” from hence to finde X L, the pro- 
POLTLON 185 
T E g90d.:s.E B 4264::5s.TL 33d.25'32"': LX 2549 

But whereas the diltance of # from © 72324 is here 
to be taken tor the Radius, the inclination will be 
but'2 346, 

Laſtly, to finde her cartated diſtance from the Sun 
repreſented by the line A X, we have given n the trian- 
gle AXL,(1)AL72324,(2)XL 2346: herce AN 
will be 72286. For the Logarithmes of the ſum and 
difterence of the fides being added together into one 
ſum, and biſeCted, will be the Logarithme of the Ech- 
ptique diſtance, 


AL- 72324| Summe 74670 4873146 
LX 2346 | Difter. 69978 43844962 
Agoregate 9,71$108 


AX 92286 Diſtance curtated, Semiaggreg. 4,859054 


\.. Tofinde the true place of 2 from the earth, 
In this Diagram I number the anomaly of Commutation fromE by Þ toN 218 deg, 


2" 52", Whole exceſſe aboye the {emiciucle is the angle S AN 38 deg 2' 52” : then * 
tne 


3, 


UMI 


- 


4 


Corrs TiIaloMotians. 
the triangle A S.NAare.giveny (1) AS the diſance of. « .. 
the earth from the Sun 10cc88, ( 2) AN the diſtance 
of Þ from the. Sun 72286, (3): the angle comprehend- | 
edSAN 38 deg. 2' 52”, leak ro finde the angle at. 
the earth. : >#F1C) Ll 
ASHAN:AS—AN::tS$S+N::t S X N. 


| , 2 WE * 
172374. 27802 7od:58/ 34” 25d. 410" 


Therefore the angle at the Earth is 45 d. 54" 24”, 
which 1s the parallax of the Orb of 2 in relpe&- of tle 
Earths poſition at S, is 

D 


| SM» 
Place of the Sun fy6m the carth- + 181 47 45 
Parallax fubſtra& 45 46 0 
Place of FT from the earth 40 SL 1 5 53 21 


Again 1n the fame triangle ASN. , 


s. ASN45d.54'24” : s. AN 72286::3.SANU 38 d.t' 52: SN632031, 
which ſide SN 62 3ot is the diſtance of ? from the earth, _ 


To finde the angle of the apparent latitude of Venus from the Earth, repreſented in 


this figure by the angle X S L, 


” In the reQtangle triangle SXL are given, (1) XS 
62031, (2)X L 2346, Hence the angle of latitude 
1s required, | ; W | 
3*7 4 kit 

' A 4 od Ms 2. 
$X62031:LX 2346: Rad. ged.zt, LSX2\:g%58”, 
which 15 the latitude' of # from phe Ecliprique, as it 
appearsin reſpeX of the Earths poſition at S, ſo that the 
ptoximity of Jo the earth 'makes the angle of her, la- 
titude greater then atother times when ſhe 1s mort 'Te- 
mote, But the true inclination. of Yen from-the Sun ber. fe Lol 
Is repreſented by the angle X A L, which is alwayes Mt Res 1106” 
North from the Ecliptique from ſuch time as ſhe paſ- 


ſeth from her Nage aſcend K, till ſhe come to her Node deſcend T, wherc the N onth la- 


titude terminates; and the'South inchoates, Alſo during the time that Venws"ig aſcending 
in her Orb from K ro E, her latitude 1s. North aſcending, becaule it continually augments 


till ſhe come to the Northern'limit E 3, whcre the latitude 1s, greateſt; from which! place 
it again diminiſheth, and is faid't9 be North deſcending ill. ſhe come 46 'ter South - 


Nod: T ; ſo that in this example we.finde that the latitude of ''? was 2d, 9g 58 Nornh 
dejcending, &c, * hs nk | Oo ag fb =if 


eA further comprobation of the verity of this Hypotheſis of Verins by ſix di her acurate 
| Obſervations made by the noble Tycho Brahe. _ 


Obſerv, Time given at London. | Place 5 obſerycd, Latitude obſeryed, 


ery D H 0 | D FERE D EEK... þ ; 
1 Ii587 cHMarch': 2:16 491 :X To 7 {8 5 North [7 
2 1588: December 14 18 50 * 17 1@ : 3 70 4Jbrthi 
3 1592 February 22 16 40 | | W 27 20 | 2 _ 32 ;North: 
4 11594 December I7 4 10 G5  . I 7 South. | 
5 is95 Anguſt 8 14 22 BS 25 29 | © 3 South., 
i'6' [1600 February 11 17 20 | W 16 231 { 3 218 North: 


According to our Tables the middle motions of in eyery of theſe Obſeryations are 


as followerh | 
Ce | Middle 


% 


{ 


- 


x4 ” 


86 \The Theorie of the 
Middle motio 2 | Mean Anomaly |* ' Anomaly corre&ted. , 
D- i Pl D / nt ; | D e & 

11176 13 12]234 42 2 DE 1349 55 or © 
 2|142 34 O20 2 To | Henceare QDX 2t 13 28$ 
31208 57 101267 | 22 20 found [IT 87 47 37 
41 56 45 1I5lans 7 46 | PDO 14 43 34 

5| 72 20 .36|[130 42 31 | | PDN  \t20 ar: 37 © 
6|192 55 17l25z 12 58 QDL 7 29 49 


Hence the particular Equations thus emerge, 


| Circle Epicycle. _ | Optique Equation. | Diſtance 2 
IF but | « il g p 2 ; rom ©. 
x | 20 38 eAdde [KD F 5 Sub RD 02* 43 Ad.\ AF 72102 
2\.g 7 eAdde|XDE 4 Swſtrat IDEA, \, to Ad [AE 71913 


4|23 $2 Su5ſty, ODC 4: Adze 1 DCA. 22 55 Sn, IAC 72184. 


519 11 Subſtr. [NDB 6 Aade - DBAX 19 16 Su, \A B 72062 
6123 52 eAdde|]I DL 2 Subſtratt D LA 83 | 55 Ad, Al 72238 


Frem hencetthe abſolute Zquation, and tnie place of Vers from the Sun in her Orb, 
are thus colleed. | + 


| Abſolute Aquation, Place 2 from © 


ay . m - . D G ., ## 
I 141: 16 e Adds This Aquation being ws 176 $3 28 
2118 13 2Adde | to or ſubltraſted from the j 142: 53 13 
2450 18 efAdde | middle place (as the titles | 209g 47 28 
4 4x 43 Subſtr, | dire&)produceth theExcen- 


: FF IN... 36 
51 38 21 Subſtr, whey place, or 71 42 If 
.6|47 45 eAdae 193 47... 3 


The Node aſcend of YVexw in the firſt obſeryation (according to our correfted Ta- 
bles) is73 deg, 14 16 10 the ſecond 73d. 15' 22”), inthe third 73 deg, 17” 20”, &c, 
which being ſubltraRted from the place of Venus in each reſpettive obſervation (confe- 
deratis confiderapdis) leaveth the argument of Inclination, whereby the ReduGion, 
Ecliptick;place, lnclinatior, and curtated diſtance arc found, as in this Synophis, 


Argu- | 


'T 
« 
E 
, _ 
” / 
"4 
* 
Y 
Ho 
WS 
+. 
+ 3 ” 
PE. 4 1 IR 0 my + 
STR. SST ALT ob 
= 2 op > "6 "3p" $4 Us 
- LE ISS. 1 '. "CN >, ET 


UMI 


xo + SS: Brad. - ROT FT 5 EY O j- 
0 FEY as a 4 3 of 
r \ | : ao 
;: 
* 


Cor LEgg8 Td AL Mp F1QNS. ; 37 


Inching Diſtance 


Ar of Incl. j Reduction. | Ecliprtick bet 

© oi : +: |D py. 4 | canopy 
{102 39 12[1 24 Add 176; 54 Ke —_ XD. ZL 
2] 69g 36 $Ij1 57 Site 143 ,,, 90 {6i 32950 N A (be 
31x36 30 -.8 . 59 - Add 209 50 27 | 2934 ND. 22258 
4] 342 ' 409 28,1 qgiAdd |! 56,.. 1-13: 1266 &'D. 7% by 
5] 358 22 4710 11 Add| 71 43 26| 120 SD. lg '2 
61120 20 48|2 a Add l193 45 T my ND. 9% pl 


The angle of  cqqumuracion is firſt to be 
ſought, which is performed by ſubduRting 
the place of the Sun from the earth, from the 
place of Yenw from the Sun, which has |. 
with the diſtance of YVexns from the Sun, os 
the diſtance of the Sun from the earthy we .., 


may. finde.her viſible elongation from. the 


Sun, as ſhe appears,guead nos > is with IN 
her diftance from the earth, | | 200 > 


In the firſt Obſervation 1 587, March 
2 day, 16 hewr's, 40 min... 


EM RL 

The place of Ven from the Sun i 11212 © 1" rraphgÞ. 34 '\g&r | 

The place of the Sun from the Earth. 55 > $597 20/149} : 

Anomaly of Commurartion CE ds gy! 2 i | 

tn the Triangle AFM. wen Y 

; 9113 11 { 

are given  - .are found. $ 

AM 9gg566 MA "xIG. 30 _ The fore 2 was ey. 
AF 71984 Hence / Xf, Gn y f 
MAF 4d, 44 23" FM 28455, A ; CIL\ + a, oY 
£ 2 p:.bavs 14 \ 0 


In the ſecond _——_— 1588, December 14 day, 18 hows, 50 min. 
nem: dof 0081 0014 WMd0 3h.) pu 


"The Mace of 2 from the Sup "193 50 
The place of the Sun from the earth is ' 4373... 50 Fi 
The anomaly'of Commutation Lao "2487 39 1.3 7 | 
7 1;e 503} SELOWN 
In the Triangle AD — BEWG Jo oil E fT} 
are given are-found | / - 
AD 9g8222 Mm DE 46d.40; 22” 
AE 71803 Hence *) "Therefore Fin t7 d, yo'm 
DAE. 48d. 9' 36” CDE 74487 BASH 
In the third Obſervation 1592 . February 12 deg  heary, 4 of | 
eh adOk. | 
The hace of P from the Sun is 2C9 "76 Te] | 
The place of the Sun trom the Earth 343 59 20 | 
The anomaly of Commutacion 2325 5I "= 
Io 


Be fs 


'Fbe Theorie: uf the © 


OY ; | Tn the triangle AHL, SDL Fo 
| " found ©” - | 
ALF 46 49 44 zL 
CHE 71438 | fs 
it 
i, Inthe e fourth obſervers 1594, Dexaha NE 6 hours > IOm(E,; 
| D , M1 
The place of 2 from the Sun is | DAD, 2 RH 
The place of the Sun from the earth 74 £5 HR. nb 
The Anomaly of commutation aA. te Ja © ele 
| R ate. | ( 
In the Triangle G AC = ae" 
| / are ver / ___ are found!” 4 bd Hees-5 $i: as : 
AG wy 9 JI 2 JA G/C 49d;1418' Therefore” 9 n'23'dep. 1 
AQ 921 3 "#, F. Hence / ufY” iSoh9" i : 20", ti2 
GAC, d, 47 49D GE 62955 St a00þ0 
* In i 3 phA 1 DADA  5\ "A CE 
In the Sib /Qdſernaion 1595, Auguſt 8449, 14 haahy 22 min,” 
be 
The place > of 24rom the Sun i 1s of E 42 26 
T ; ka of Sun from the earth ofi7 4 _ $1537: 35 
bs anomaly of Fas 17510-77128 19 26 -- 5 
Inthe Triangle ME , E N | 
are given, 9% Ay 73 ale found -- E: 21 
AN” JOII45 »; \ H "JANB _ 38; 's Therefore 2 ut 25 deg, 
AB 72062 205 2k 39" 27'S, 
B AN 1o6d.24' 53” N 139795 
nia 07,20 $1. 95 | SOME 3274 $8953 \00 
Iothe {xtþ Obſervation, 1600 Fray I 4s, 17 hou, 20 min. 
or "TIN? Fo on, | 14 -Þ 1 
BE place of tom © i . _ 634/121 19% 45 43 
place of the Sun from the Earth | = 3 3 
The Anomalie of Comumation | 220 42 35 
A N Tag Triangle KI A” 4 7 | 
are given 4 are found 2 Q 
AK 99022 AKI _ 42” 18" (Ther ore 2. in ns degr. 


AI aww; ,wwW6Hencer 0 yo” ( - 20% a5" apy 1k 
IAK qodgg2' 35” I KI 64650 WT” 
© PLE 


JMI 


CorLesTiar Motions, $ 


A Determination of the true Latitude of Venus from the Earth, 


Ob. Parts given ' The angles of Latirude; 
I gy 28455 ng 4126 RFOS8 15 1 bs 
$105 Jong” 3 3970 | XBI 3 3 3 Nert 
2 a: 2333 KM 2920 Hence are found {xr M4 2 21 19 North 
4 - 72173 HP 1266 IPCH 1 9 7 Sonth. 
5 |-9 139795 97 120 qGy © 2.57 South, 
- DL 64650 LN 3671 LDN 3 i5 © North 


| 


Y ———_Y 


CHAP. XIX. 
eAn Inveſtigation of the true and apparent motion of the ftar of 5. 


E now come to the Planet Mercury the firſt primarie planet above the 
Sw#n, whoſe Sphzre is incloſed within the concavity ofthe Orbe of Venus; 
| and becauſe the common. Radius of bjs Orbe is but 3$240 parts, (beang ſuch 
: whereof the Radius of the Earths Orbe is 100006) it thence followes, that 
his greateſt apparent Elongation from ©, in reſpe& of the earths poſition , can neyer 
fully extend to one ſigne , inſomuch that he is ſeldome viſible ; ſo that we: haye hut few 
obſervations ofthe place of this wavering Planet left unto us by the Ancients » anfl thoſe 
very lame anddefeRivetoo, and therefore in vain do Aſtronomers , fromthence en- 
deavour to reRifie his motion ; So likewiſe it was impoſſivle for them., (before Keplers 
time) who uſed the Circular Hypotheſis, to bring his motion into the Jawes of num- 
bers, yet had the earths motion been diſcoyered , they might have madea better;Reſti- 
tution then we finde they haye done: and notwithſtanding Copernicus did make a fur- 
ther Scrutinie then any thar did precede him, yethe attained not fully his intended 
ayme and purpoſe, bur falls ſhort of truth; Bur the learned Kepler being better furnuſhed 
with thoſe admirable Obſervations of TycFo, (which Copernicus watited) four}d and 
plainly proved , that the wayes of the Planets are Elliptical and Excentrical/to the 
Sun, whereby he proceeded to a more acurate indagation of their motions then all the 
Mathematicians in Ewrope, could ever do before, and notwithſtanding this worthy Lu- 
minary gave a greater light then any of his pridueations yet wanting hit obſervatins, = 
D "C0 
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could not take the exact Dimenſions of all che,parts, of this Qrbite, by reaſop he isa Pla- 
net ſeldome obſervable, being alwayes neer the Sun (as 15 ſaid before) fo that the obſer- 
vations of his placeare for the moſt part taken when he is in his greateſt elongation, at 
which time the viſual line of his place falls very oblique upon the orb of the Pla- 
net ; but by the aid and aſfiſtance of ſome acurate animadyerfions of the celeſtial gaips- 
ploy, made fince his time, we haye in part ſupplied that defeRt, and may proceed more 
acurately to inveſtigate his place, then any Author before us hath done, as teſtifie the molt 
approved Obſeryations, witneſſe thoſe of the noble Tyzcho Brahe, and the renowned 
Frenchman Gaſſendus. But I ſhall now come to the Trigonometrical Calculation of his 
motion, and ſhall here ſhew the admirable congruity ot our Hypotheſis, with the ob- 
{ervations of the two farmer Luminaries, * | 

In the year I 590, upenthe 6 day of March, at 6 hours 5o min, in the evening no- 
ble T ycho obſerved 1813 deg: 44' V With latitude from the Ecliptique x deg. 42 min, 
Northward. | | 

For the difference of Meridians I deduct 5 o' and the reſidue 6 hours, © min. is the 
time of the obſervation in the meridian of Loxdoy, at which timz the place of the Sun 
from the earth is 25d. 58” 34" X, and his diſtance 99679. 


- ; . D ! 4 
The middle motion of 7 66 38 <x72 
His Aphelion 250 48 4@<8 
Node aſcend $3 13 | 46 


Therefore the mean anomaly is 195 deg. 50' 497: then for his true place I ſhall —_ 
ceed analogically by the doErine of Triangles, 24 3, | 

As the Radivs go deg, is to the {ine of the greateſt zquation 12 deg. 5" 30””: ſo is the 
fine of the ſimple anomaly from the Perihclion 15 deg, 50' 4” to the fine of the zqua- 
tion defired 3d. 16' 36. | | _o F; 


D 
* The ſimple anomaly fromthe Perihehon I5 50 pf 
tion adde ni. 3-26-36 
Aquated anomaly 19 6 qo: 
Anomaly of variation $3 23 20 


pps Sag . » G / ' wt 
Radius 90 deg.: s,greateſt variation 53" 40 :: 5. 38d. 13 20" : 5, variation 3 3' 12”, 


In this figure 7 being found in the firſt quadrant of his Orb from the Perihelion, 
therefore (as 2Mewhere we have taught) the variation 
15 to be added to the #quated anomaly, 


D 


The zquated anomaly I9 6 4o 
Variation adds 23 3 
The correCted anomaly I9 39 $3 


Which js equal tothe angle Q D H; and there- 
fore the motion of the Epicycle R N, or angle RHN 
is 39d. 19/ 44 *. 

For the Aquation of the circle, 
Rad.god: 5.12d,5730” :: 5.19d.39'537: 5,4d.2/32/, 


» D 4 o 
Mean motion of Merchry 86 38 52 
Aquation adde 4 2 32 
Corrected place of Þ | 90 41 24 


Having thus gotten the place of Y in the Circle at H, we muſt next inquire for his 
place in his Ellipfis at N, the difference whereof is the angle HD N, for the enucleation 
whereof we have given,(1) DH 38240, (2) H N 422, (3) the included angle D HN 
140d. 4o' 16”, . 


Analogy 


\ 
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< 
3. 
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by. Ky E » 
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> IGTS n F LES 24 « ME < 
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CorraStriar: Mortrons; 
| Analogy. {-" 
. 2 2 — — wh 
38662 37818 19d.39'52”. 19d.16' 27 


2 —4 D's: 231 56 
Gl 


D 


Place of Þ in the'Circle 90 41 24 ſ 
Rpicyclice) Xquarion ſubtract 22023 50 1A 3M 
ceot Þ 1n herElliphs 90 x7 34 


Again, in thetame Triangle, - = 

s. HN D 38d. 55' 54 ©D.H 38240*:'s. DHN 398.19/44” :DN 38567, 
Moreover in the triangle D AN are given, (1) DN 38567, (2) D A 8102, (3) the 
comprehended angle A.Þ N (the cozquate anomaly from the Perihe);on) 1 9d. 16” 2// 
therefore'by the fojution of the triangle we ſhallfinde the angle D AN 1 55d, 47 27", 
the angle D NA 4d. 56' 31%, and the fide AN 31034: Hd5 


D , 


Place of Zin his Ellipfis " - | 
Oprique Xquation adde 4-56 5+ | 
Place of Þ from the Sun '2 7 = ne th | 
Node alcend. ſubltract 42 23 | : A 
Argument of inclination + 52 py Is 


Then in the third figure of F, in the triangle KL X are given, (1) the angle of 'the 
oreateſt inclination X K L 6 deg. 54” o'”; (2) the diſtance of Þ from his Node, KL 
53d of 19”. 5:8 | > | 

Radius god. : cs, X KL 6d: 54” ::t.KL53do'9” : t,KX 524. 48! 18,” 
Now K L—K X==12' 1” the Redn&tion. And in regard the Ecliptique arch KX'is 


# 


kfle then the Orbite arch K L,i: ſhewesthe ReduRtion 1s tobe ſubſtracted, | 


D Fd i b- of 
Place of Þ from the Sun 95 14 {v4 -” 
Reduction lubſtract 12 2 j 
Ecliptique place of Þ from the Sun 7 95 2 4 
Place of the Sun from the earth 355 58 34 
Anomaly of Commutation | 99 3 3o 


To determine the inclination of Y from the Ecliprique, obſerve that (in the third fi- 
gure of 2) K repreſents the Node aſcend, T the Node deſcend, E B the limit or greateſt 
inclination of the Orb from the Ecliprtique, and X L the inclination required ; for the 
finding whereof we have giver, (1)E B the greateft inclination of 7 4594, (4) KL 
the 1s. prada of Inclination53d. @ 19” ; hence the inclination X L will be :3669: 
but whereas the interval of the Sunand Y 21034 is here the Radius, the inclinatipn will 

be but 2978. Laſtly, to finde the Ecliptique diliance. (5.7 Rm OE. 
'  Inthethurd figure A L repreſents the true diſtance, and A X the Ecli tique diſtance, 
wherefore having A L and L X given, we may by one operation by the Chiliads finde the 


O 


Ecliptique diſtance, 
AL 31034 Summe 34012 43531633 Li 
LX 2978|Difter. 28056 42448026 
Aggregane— "B197g68 


AX 30891 Ecliptique Diſtance 4,439839 
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 +7To finde the Parallax of the Orb, and conſequently his true place from the earth, 


—_— - — 


In this Diagram AS repreſents the diſtance of the Sun 
from the earth 99679, AN the diſtance of Þ from the Sun 
30891, which being given, with the, angle included SA N 
80d. 56' 30” (which is thecomplement of the anomaly of 
commutation to theſemicircle) we ſhall from thence finde 
the angle of parallix ASN 174. 50/6”. 


D 


Place of the Sun from the earth 355 ;8 os 
Parallax adde 179 50 : 
Place of & from the earth 13 48 40 


Secondly, 1n the fame triangle to finde SN, 


s. ASN17d.50'6” : AN 30891 :: s,. SAN80d, 567 30” : SN gg6or 
which is the true diſtance of F from the earth, 99607, 


To finde the angle of the apparent latitude of Mercury from the Earth, 


In the annexed Diagram, oblerye that 1n the triangle S X Lare given, (x) SX gg6or, 


(2) XL 2978, (3) LXS go deg. Hence we ſh 
finde the angle of latitude X $ L x deg, A all 


SX 99601:XL 2978: :Rad,god.:t.SXL 1d 4245” 
By the Diagram'it appears that the latitude of Y (at 


the time of this obſeryation ) is North aſcend, becauſe 
he is going from his North Node towards the limit of 


his greatelt latitude, as by ocular inſpcRion you may 
peripicuouſly obſerye, 


*Anexamination of the verity of this Hypotheſis of Mercury, by {x other acarate 
Obſervations made of his place, the former whereof wis Aa by Tycho 
Brahe, the other five by P., Gaſſendus, 


Obſerv. Time given at Longo. 2uer 2 obſerved, , Latitude obſeryed, 


D H , / D / 
1 "I1589g March 28 7 251 &, 7 10 2 51 North 
2 |1633 December 24 5 4qo'|' 2 2 33 © 43 5 South, 
3 1634 September 23 17 10 mM 22 59 | 1 29 North 
4 1635 Jannary 14 17 40 1" W 10 F 1 6 North 
5 | [1636 Fuly, 6 810] &L 21 33 | oO 46 Sonth, 
6 1636 Auguſt 24 16 33| A 24 37 o 48 Nomh 


At the time of theſe Obſervations the middle motions of Y are, as they are repreſent- 
ed in this Synopſis. 


CorLEstiat Motions: 93 


Middle motidF, Mean Anomaly Ayornaly corredted; 
} D fiin MH - D 2 Hf © 0 D : |t 
x1123 12 3232 24, .51.| _ QDG 62 42 -33 
2| 40. 40 591148 37. 3T | Henceare [PDC 141 3g 56 
3]  $t [541189 47; . 10 found: [2 9.4313 
41182 23 '241290 18. 8 | "1k -, PW 39: -9: Fs 
F132. .34 { £1334-,26-. 23. |. - | _ [PMI 20 747 bg 
6] 68 _ 3x j224176 23 a1 as PDE T5 29' 51 
n 


The Zquatiens of Y are hence found by the Doctrine of Triangles, and preſens thert- 
ſelves to our view after this manner, - Ra ns (2 


F Dance E 
> eAdd.\ GDM 31 DMA I 43 42> 

1] 10 43 43 efaa. l , II 49 43 A&AM 34960 
217 29 33Sbph, | CDP 36 x52 4DPA $ 51 10S KD/32329 
ol » |2 ———_——— 12 28 DNA 2 29 45 Ad:\AN 30678 
410 21 43 eAdde| HDL 33 34 DIA 9 17 38 AdjAL 42824 
5| 4 17 $SrtefddeſIDK2s 8 [|DKA 3 31 32 AdjA K 46230 
61 © 56 32Subſt, [EDO 5 52 DOA x 9 57 Su. \A O 30583 


From hence the abſolute Xquation of Mercury, and his true place from the kun are 
thus colleRed. | RT 


| A&quar. of the Orb. A quart, gpicycl. | Optique Zquation, | 
D | D-. 


, WU 


W 


Abſolute Zquation, 0 
D 47. & 


| F from ©, : | 
22 3 '19 eAdde|' 


EY. 


G \ad..r 
Wilt 2. #4 \ 


: Gal 1145 14 23; 
2|15 43 $1 Subſtr,| Hence is found the ml 24 57 8 
4 4 .18 , 39 eAdade icentique place of ' | $84 10-33 
4120 3 55 eAdde J202 36 'I9 
5| 3 14 31 et | , [231 43 31 
6 2 © 37 Smnbſtr, 66 39 45 


The argument of Inclination is found by ſubduRing the 'place of the {Node pſcend. 
$2 from the place of Þ in his Orb (as before hath been demonſtrated) whereby the-Re- 
conyny Inclination, and curtated — &c, are determined, according to. the Do 

O - i. Þ 4 : 4 


drine of Trigonometry, as here is expreſſed, 
4 
W..:. 
. | ; - y «. 
Ke W. r Argu- 
- | | 
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, py; of Thef5 ReduRion, EdipeicK we adj- Dfthece”'* | 
q 1 canals Px tibr»| curcated, oo 
.T of | eh 4 .5 30 Add 145 19” 52 4992; 34729 . ha 
"2|347 37 491.7 37 4d\ 2 $5 $039 ke $94 | 
-,3] 49 49 37[73 275ub: 58, 'I3 2460 "BY 
" 4|159 15 ;154 8 15 Add 1977 44; 34 2322 bo 
ws S| 192 25 I5 5 14 Sab. 234. . 43... 1740194, | Lorahd | > 
"6 23 7 17] 9 © Swb.| 66 443” | 30549 
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A Determination of the Parallax of the Orb, and place of Mercury from the Earth 
; "eve ff ow 1589, March 28469, 7 hour, 25 min; | 


ST, eb 
«The Lew 2 from the in 3 is Lg 145%" 19 5% 
-The place of the Sun from the Earth A 7 I36- 57 
(Anomaly of Communation 127 22 55 
20H ade TrangleSAH Sno} eo. i 
are given are found £ EN 
SA 100359 "4 ASH 19d, 11” 15” \ Therefore & in 7 fepr. 8 
AH 34720 Hence 2” S, 
SAH 52d. 37' 5.3 SH $3942 Landa 


In vhe ſecond Obſervation 1633, December 24 day,.5 hours, 401 min. 


£ "241 mm, 5 
- The noe YZ; from the Sun Sg 25 ©'4 34 
The place of-the Sun from the earth 1s * | =; (133 *: 5w 
"Fhemontabeof Commutation | ror 30 © 37 
7 In the Tf AN L | 
of Fs iven | the . are : found" I 
AN 0477 T NA 199. In oy 
AE Bog”: 2" Hence 1 [7 FR Therefore i In 2d. 15/33 &y 
NAE 28. 29' 23” EN 97096 He” Nl oo f. 


In the third Obſervation 1634, September 23 449, 1 7 hours, 10 min, 


4 


-UgiA The place of Y from the Sun is - - _ 58 I2 
The place of the Sun from the Earth 190 49 27 
NY The anomaly of Commutation 258 8 49 


Y » 1 4 *#. 
Do TS 
=. os ne: M0 
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' 
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q 


, x In the triangl 
OOLELE RE LIDITS va Naw c2u319M Jo dhariinlada Yo ani} k 
are oiven an Q 
AM 99834 AMF 17d.50"1 | | 
AF 30593 Hence .{ Therefore ® in 229.59" 17"! ne, 
MAF,73d.8' 45” AF 95560 - ©; ua 2 


v SH [ 
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In the fourth afovoie 1635, \ Jinugy 14 4,1 7 boars, , 46 min. 


; es £ (\ | | / \ EE: 
The place of * from the Sun is of a 44 | 24 | 
The place of the Sun fromthe earth 39S 4 - + - 
The anomaly of commutation | By,"4 57 29. 59 


In the Triangle ARB/ Fad 


F \; 
are given \/ 4 AF ON] } $ 
AR 98438 AR Brody” 54” Therefore y in 10 cleg. 8” 
AB 42785 Hence 41” W. F:-- | 
R AB77d, 29 19; RB F ns a. vo 


In the fifth Obſervation 1636, Ju ys x $ hours FO min, P | 


HL 
c 


». 


The place " jo] —_ = _— , | . * Aj | 18s ky | 
The Tace' the Sun from the carth |, ,, 7 $4 729. ; » 'F 


The anomaly of commuration I20 - 14” 3 
p $7 SN, 18-6 4! 
In the Trjangle KA C 6 ſo 7; mat aicle Go 4,125 
are given | - ano /und), wy 
K 4 101706 H AKC: 26d. 58 43 
AC 46215, $460 


KAC 59d. 45" 57'J | OKC. $3014 


_ In#be ſixth Obſcrvation, 1636, Auguſt 24 day, 16 hos. 43 min. | 


TAI, D os 3 
The place gf ® from© is a: | 66. 3% "as þ | 
The place' of the Sunifrom the Earth, \.. IGT- __ \59 | 
The Anomalie of Commutation 264 27: '46 
In the © Triangle ALD bs, F< ; 
are given hanY ren FE) OE 8. 
AL 100718 ALD 17d. 16' 33" Therefore vin 34 deg, 
AD 30549 — Hence Ws bar Ges TY 
2 oh ceer92 51 > Tas | 
8 >13;/] # 
: 3 \F i115 £ 5j 
: ; CHEE 73G | A 
01:16 28 1: 2:44 21 1H A} 
oo (0242 2103 2893 O Þ | 
\ © d | 
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RO 98 "oe 
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4 Determination of the lwitudeof Mercury from the Earth in every of theſe 


fix Obſervations. 
£ 3»; 
& 

Obp Parts given | - | The angles of Latitude, 
4 Yes [6833.2 28 2: 
2 97096: 1224 - X Do 
3 jEe 93560 aD © 2410 Hence are found [ED 7 26 4. A. 
4 _ 98476 HR 1822 HZR 1 3 3 - 4 
5 88014 ' Ma 1194 + MKL0'46' 25S. A. 
6 | Fw 102389. wX 1443 exEX 0 48 26N, A, 


I could here produce infinite other obſeryations further to prove and illuſtrate the 
truth and reality of this Harmonical Hypotheſis, and fhew how accwately it agrees with 
che Heavens, yea even ad mw ipfifſimum, as thoſe admired obſervations of Tycho 
&Gaſſendus perſpicuouſly demonſtrate.But for brevity ſake I ſhall inſert, no more 3n this 
place, partly e that elſewhere I have added moſt of the notableſt Caxleſtial Appear- 
ances that have been faithfully made in many ages by the beft Artifts,whichk(in oppoſition 
to the Perjpatericks, and greatelt enemies of this Hypotheſis) excellently yerifie theeruth 
of the Copernican Syſteme, and apparently Pam: 10 the tame to be the onely true 
one, 


A 6 : # n 
\ 4%» C 4 » dl 4 <'#% 4 , F*, , SAT 
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C CHAP. XX, Ts 
Of che Stmidiameters of the Sun, Moon, and ſhadew of the Earth: 


Efore I come to the inyeRigation of the true quantity of the Semidiameter of the 
Sun, Moon, and ſhadow, &c, I ſhall (fer your better underſtanding thereof) pre- 
miſe this Diagram, wherein obſerve, that 
| ___ A repreſents the center of the Sun. 

2-4) \-Þ, tetcnter of the Moon, 00 
B thetenger of: the Earth, 
H B N the Semidiameter apparent-ofthe Earths ſhadow, +. ;- . 
ABTorAGT theapparent Semidiameter of the Sun, , £ 
A T the true Semidiameter of the Sun, 
|  D the Ventex of the Conical ſhadow, 
'\ BD G theScmiangle of whe Cone of the Earths ſhadow. 
B H D the Axis of the Shadow. 
L O the true Scmidiameter of the Moon, 


' '” nn y } MS, 
CorLtartansMotions! | 97 
EB © the angle of her apparent Semidiameter 4 WHY: 
B A G the Horizontal parallax of the Sun-—— nun Ee 80 ELD 
B H G the Horizontal parall:x of che Moon. W748: 
Laſtly, let the lines N K and G'F be drawn*parallel to the line : 
of the Axis AD. Hence it opowetly, 


ISNT ISL) y ON c, 7 \ 
1. That the Horizontal Parallat of the Gun oe ſemiangle 141 $ 
of the Cone of he,Earths ſhadow, are equal: -£6 the aha : 1 I k; Ny 
Semidtameter dt the Sun, | | BÞ&# 
2 TISTIS! tf T1 37954 1 L : 
Puraias Mime oe? 5 FAY ; 


In this Diagram the apparent ſcmidiameter of the Suri is 
repreſented by the angle A G T,, from which taking the .angke- 
AG F'(eq ual to the angle' of che Suns Horizontal Parallax 
BAG) it Jeael the anofe F GT, which by reaſon that th 
lines BAandG Fare parallel, it followes = the angle FG "E 
is equal to the angle B D G, Which is the ſemiangle of the 
Cone, 


IT. That the ſemiangle of the Cone of the ſhadow is —_ | IF) 
to the diflerence of the Moons Horizontal Parallax, and the PTY 
Semidiameter of the ſhadow, 1 IIS!) 


Demonſtration, | 


Ler us ſuppoſe the Moon to be 1n oppoſition to the Sun, the Y 
Sun being then in A, and the Moon in H,-at which time the | 
angle B H G,orB NG repreſents the Horizontal parallax of ' 
che Moon, andH B N,orBN K; the apparent Semidiameter of the Earths ſh; dow, 
therefore out of the angle of the" Moons Horizontal parallax B N G, taking the ſernian- 
ole of the Cone of the Earths ſhadow'K NG '(which i 15 equal to la anole Zz6 R)i it 
leaveth the angle K NB, which i is —_— tothe angle N'BH the apparent Sexudia meter 


_ of the Earths ſhadow; 


3 


4s 


CHAP. XX1, h 
To finde the apparent Semidiameter of the' Sun and Moon at. any time aſſi goed, 


ment<d) 1s 475 parts, which being known, with his diſtance from the center of 
the Earth, we may ſpecdily get his apparent ſetnidiameter. 

Ler us take the Sun 11 his Apogzon, where his diſtance 1s 101798, and'then 
let us repair to the former Diagram, where in the ReCtangle triangle A B T', AB repre- 
ſents his diſtance 101798, A T bis true Semidiametrer, and A BT the angle 'of his4 p0pa” 
rent Semidiameter, which 1s thus obtaincd : 


BA 101798: AT 475 :: Radius godeg.: t. ABT 16' 2". 


Therefore the apparent ſemidiameter of the Sun, when he is Apogzon, ſhewed by the 
anole ABT,or AG T1s16' 2! 

The apparent Semidiameter of the Moon is alſo found by the ſame DoEtrine, baving 
his diſtance and true ſemidiameter, which (according to the moſt accurate obſervations 
of my ſe and others) 15 18555. Now for 1lluſtration,ler us imagine the Moon be Apo- 
gxon, or diſtant from the earth 4229, therefore in the trrangle B L O 15 given BL 4229, 
and L O 18:4, and the angle LB O 15 ſought, 1 | 
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BL 4229.00 : LO 18722 : Radius go legs: t. LBO 15 21”, | 
Ft CHAP, 


T- true ſenndiameter of the Sun (as of late years I have ſundry times ex peri- 


9s 
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To finde the apparent Semidiameter of the Earths ſhadow, & c. 
Ir, finde the Semiangle ofthe Cotte by the fieſt Theoreitiogthits, | 


ef 


F 


Which by reaſon of the Paralleſme '6f the lines BA, GF is equall to the Angle 
ABT, which is the Sethiangle of the'Cont of the Earths Shadow: 'to which the Angjc 
K NG isalſo equall, Then by the Second Theoreme, Subſtract the*Semiangle of the 
Cone, from the Horizontal Parallax of the Moon , and theRelidue is the apparent 
Semidiameter of the ſhadow, | 


From the apparent Semidiameter ofthe Sun, A G T 16 2 
Subtract the Suns Horizontall Parallax BAG,orAGF 2 18 
Reſt the Semiangle ofthe Cone F G T, —— 8 -i06-: 


4 #4 
Horizontall Parallax of the Moon BN G 55 41 
Semiangle of the Cone KN'G | I3 44 


Apparent Semidiameter of the ſhadow BN K=H B N 41 57, 


This Angle may alſo be gotten by ſubſtracting the apparent Semidiameter of the Sun, 
from the ſumme of the done 
will be the angle required, 

The Longitude of the Earths ſhadow way hence allo be cafily found for in the Triangt 
B D G, are knowne (1) BG the Semidiameter of the Earth 68 3 (2) the angleBD G, 
13' 44”. Hence the Longitude of the Axis of the Earths thadow BD, will be 17147. 

Radius go deg. : ct. BDG 13' 447: : BG 683BD 17147 

Laſtly to finde the true Scinidiamerer of the ſhadow HN Hay, - - 

.* Radius go deg. : t. HRN41' 57:5 BH 4229: HN 51 9; 

Ifthe Reader defire to informe hitnſelſe of the magnitude and preportion of theſe 
three Bodies, the Sun, Moon and the Earth, let him Cube their Diamerers,or Semidia- 
meters, and then diyide the greater Cube by the lefler, and the Qwmrns will fhew bow 
much the one contains the other, As in the Sun , the Cube of his Semidiameter 175, 
is 107171875, 000, andthe Cube of theEarths Semidiameter 68.5 is 321419.125, 
now arid the Cube of the Sun by the Cnbe of the Earth, we ſhall inde that the Sun 
exccets the Earth 33 3332 times, 


— res " 
- — 


CHAP. XX111, 


a 


.. ———_—_ 


A Generall Demonſtration of the Eclipſe of the Earth , wulgarly term'd the 
| Suns-Eclipſe, 


S no part of the Mathematicks is ſo noble and excclJent as Allronomie , ſo is 
there ho part of Aftronomic fo difficult to 'come to the certaine and -rrne 
' - Wh knowledge of, asthe Suns Echyte , when the Calculation thereof is limiced to a 

articular place of the Earth, in regard of the tedious computation of the Moons 
Paraliates, and for thit cauſe ſome of the learned Aſtronomers haye'compoſed Tables to 
facilitzte'the worke,, as may be ſeen inthe Altageſt of Prolotmyy; andot latertimes, 
Reintold ilhis Pratenichs hath calculated new Tables to ſundry latitudes, for the begin- 
nifg ofexch Dodecatebstrion , whom pars. and '«rgoll ttrictly follow, which had 
been admirable , could that have been exaCtly ctteRed by them which 1s required, bur ir 
cannot be ; in reſpeR ofthe ludden 'thafiges Qfthe Moons Parallax lo'tharthe propor- 
tional part taken for the intermediate grades of the Dodecatemorion , doch commonly 


miſſe of, truth, and therefore (in regard the Solary Eclipſe depends principally upon the 


Moons 


Parallaxes of the Sun and Moon , tor ſo the reſidue 
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quantity, but of a contrary denomination, 


Corlesrian Motions. 


Moons parallax) we ſhall relinquiſh their ſteps, and teach how to obtain the ſame bY 
the admirable DoQrine of Triangles; notwithſtanding before I 'come to the. i j- 
on of the parallaxes of the Sunand Moon, and colculation of the Eclipſe to any particu= 
lar tract of he Earth, it will net be impeerinent to determine the oeneral Phaes of the 
Phenomenen, and ſhew how and in what manuer we may finde out what'places of the 
earth are ſubject to the particular appearances of the Suns yiſible Body; wherefort | un- 
derſtand, that che Eclipſe of the Barth may nor unfitly-be applied to the Eclipſe of the 
Moony to which it hrth a neer analogy andreſemblance ; for as the Moon 'in the time 
of her Eclipſe loſerh the Suns light by the interpoſition of this opatons body the Earth ; 
ſo at the time of the Earths Eeliple we her Inhabitants are deprived of the Suns allimi- 
nating Dayes, by the interpolition'of the Moon between the Snnand us, as might well 
be obſerved, were the Earts defe beheld from the Moon : and therefore we ſhall here 
demonRrate how from thence it may appear, which in this place we ſhall handle gene- 
rally, and ſhew how to determine 'the feveral places of the \Earths enlightened Diſce, 
accordingto the tra&t of the 'Perwmbrd'sgafiage, withoutany tinquifition of the Mpons 
parallax, referring the particular Calculation for any determinate place of. the eath, tþ the 
following part of this Book, and for general expication we ſhall premiſe this Diagram 
fitted for the Suns Ecliple March 29, 165 2, wherein let B LM B repreſent the illbmi- 
nated Diſceof the Earth, bo | 
A the center of the Diſce, ro which E | 
point the Suns vertical. 
SL AMN the Zodiaque. 
B the North Bole thereof. 
K 1s South Pole, 
OP the Pexrnmbra's femidiameter. 
A PÞ che ſemidiameter of the Earths 
Diſce. 
AO the aggregate of the two ſemi- 
diameters. 
A F the latitude of che Moonat the 
middle of the Ecliple. | 
O F Ethe way of the Moon, 
' Nowſuppoſe one were im the Moon | 
he might ſee the Earths vinble Diſce B L K 2B, all enlightened with the Suns rayes, 
faving onely a little portion which the Penumbra overfhadowerh. And in 'the foflow- 
ing example, becauſe that the laricude of the Moon repreſented in'the Figure-by A/F, is 
lefle then the ſemidiameter of tha Diſce A B, it intimates that the center of the ſhadow 
or Penumbra of the Moon talls within the Diſce: ſo thar there will be an Eclipſe gf the 
Earch according to the paiſage of the Moons ſhadow upon rhe :line O-X-F GE, }inſo- 
much that in the middle thereof ſo mach of the earths enlightened. Diſce will 'be gepri- 
ved of the Suns light, as is comprehended within:the pricked-carele -of the Moons, Pe. 
zumbraBD a B. ; | 
From the latitude of the Moon AF weimay obrain'the arch AF, 'that is 'tofay, the 
diflerence of the Nonageſime degree from the'vertex of the place Fo | 
Againzto firide the point of the Earth, which the Penumbra firlt toucheth, as at Þ, 
we are tofinde the latirude of the Moon at the beginning of the'Eelipfe, whole arch'S'Q 
is tobe taken in' the Circle of the aggregate of the Semudiameter 6f-the Earths Diſte 
end Penumebra, to which (in the curcle of the earths Diſce) is'<equa} rwo'LP that », the 
diſtance of the Nonagetime degree L from the yertex P,whoſe completnent is the 'alri- 
tide of the Nonageſime degree, with which entring the Table of the Angle orient, find» 
ing the Ajcendent iu the firtt column, either onthe cight or lefthand ;'and then run'tho» 
tow the whole Jize till yon come tothe Alcitude propoted, where atthe head or fyor 'of 
the Table you ſhall have the North latitude of the place, and from chnce the Right Af 
ceuſion of the Afedium Cali, &'c, Bur if this altitnde of the go tlegree,with'his de- 
nomination isnot to be found in the whole line throughout all the pag es'of ithe Table, ir 
is an argument that the South Pole is elevated, whoſe alricnde ſhall be then” fought by the 
@ppokite degree to the Aſcendent, and by the altitude of the go'degree, benmg the ſame'm 
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After the ſame mauier from the latitude of the Moon at the beginning of the ingreſſe 
of the tenter of the Permumbra upon the Earths Diſce, 1s found LX, the arch of the di- 
-ſtance'sf'the Nonageſimie degree from the Vertex, and from thence' the latitude of the 
Pace Bec. And laſtly, the going forth of the center of the ſhadow and whole Peum- 
bras inquired after the ſame manner,” Go ws athns 
Moreover, the time of the total duration is gotten from the aggregate of. the, femidia- 
meter of the Earths Diſce and Penumbra, and latitude of the Moon : for in the'triangle 
A F Oyhaving A O and A F given, there is thence inquired FO, which are the minutes 
of half-the univerſal duration, whoſe double O E are the minutes of the univerſal! du- 
Tation, ''-* : 1 } 2 I 0's 
Accordingly from the Semidiameter of the Diſce AX; and latitude of the Moah'A'F, 
.1s found X F, the minutes of half the central duration, whoſe donble X G is the minutes 
-of the whole central duration. Ouny | eh 5a 
When there is arr Eclipſe, and you would then know whether the 'whole Penumbra, 
or onely'part thereof fall upon the Earths D1ſce, obſerve the two folowmg Caſes ;'-- 


. 


I. 


It the aggregate of the Moons true latitude and ſemidiameter of the Penumbra be 
lefſe then the Semidiaineter of the Earths Dzſce, then the whole Pemnmbra is contained 
within the D#ſce. 

| II, 


Bur if the faid aggregate of the Moons txue latitude and ſemidiameter of the Pernm- 


bra be greater then the ſemidiameter of the Diſce, then part of the Perwmbra falls be- 
ide the Earth, and wears out in the air. | 


In the firſt Caſe are ſevenfaces inquirable, 


1 Theplace of the earth where the Eclipſe begins ar Sun-rife. 
2 The place where the Sun ariſeth centrally eclipſed, 
3 The place where the Eclipſe ends at Sun-riſe, 


4 The place where the true and viſible ConjunRion convene inthe Nonagefime degr, 


5 The place where the Eclipſe begins at Sun-ſetting. 
6 The place the Snn ſets centrally eclipſed. | 
7 The place of the Farth where the Eclipſc ends at Sun-ſet, 


But in the ſecond Caſe 


If the Perumbra fall within the Diſce of the earth, there are alto ſeven faces inqui- 
rable. - But if the center of, the Pennmbra tall upon the edge of the Dsſce, 'or in the air 
without ity then the ſecond and fixt faces .are omitted, 

Example, A 

Anen65 2, March 29. in the morning, there was a great Eclipſe of the Sun ouſer- 
ved at London, The Calculation whereof tollowes, 


D H 

Middle time of the true Conjuntion at London, March 28 322 5 2 
_ Place of. the Luminaries Y, 19 16 29 
( 24quate Anomaly of the Sun 281 329 © 

_( £aquate Anomaly of the EMoon _ -\ 223 56: 9 
_e Argument of the Moons Latitude -; . ©. 8. 50 4t 
True latitude of the Moon North @, ,, 46 - 4 

Readuttion Subſtr att "i 2 8 

Time of Reduition Adde 3 43 
Corretted time of the Conjunttion * March 28 22 18 45 
Fo Equation:of time Adde . 5 59 
ak time of t he true Conjunttion March 28 22 24. 44 
Honrly marieuof the Moon from the Sun t 34 22 
Semidiametey of the Sun 16 16 
. Þ: Se- 
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The Stmid:ameter of the Moon - :\ .168-[26 


Semidiamerter of the Earths Dilce (being equal tothe difference of the —- | 
Horizontal Parallax of the Sun and Moon & 57 44 
Semidiameter of the Penumbra 7 49 
Sum of the Semidiameters | _ ble 30 '2 2 
D iffe ev. eENce 2 4 :5 5 


In this Synoplis the ſum of the Moons latitude and ſemidiameter of the Penwmbraare 
gue then the ſemidiameter of the Earths Diſce, and therefore part of the Penumbra 
off, or beſide the Earth. Fi map Tg 


#, 


To finde the univerſal duration, © 


Tn the former figure O E repreſents the minutes of the uniyerſal duration, and: XG 
the minutes of the central duration ; wherefore in the triangle A FO are given, (1)the 
laticude of the Moon A F 46” 4”, (2) the ſum of the two 1emidiameters A Q 1 deg; 
30' 33”, hence O Fwillbe 1d. 17' 57%. : &: | 


Illuſtration in Numbers. oy 
AO 5433” | J 
AF 2764 
Sum 8197 3,91 365 
Differ. 2669 3342635 
Aggregate 7,34000 


FO 4677',o0r1 deg, 17' 57”. Semiaggregate 367000 


-N 
vn 


Dividing'the minutes of half the univerſal duration x deg, 17” 57” by the horary nio= 
tion of ps ks from the Sun 34' 227, we have the time of ball 0 e univerſal duration 
2 hours 16 7 e x . f 
Again ro finde the minutes of half the central duration F X, we have given, (1) A. F 
the latitude of the Moon 46' 4”, (2) A X the ſemidiameter of the Earths Diſce 5744”. 
hence according to the former dottrine X F is found 34' 48 '', which divided by the fs: 
rary motion, as before, giveth the time of half the central duration 1 hour, o' 45” 
Therefore ; | ; 
Ho. / 0 
.. CBeginning 20 $8 39 
At Sun-riſey CencralEcliple 21 23 59 
In ged. Central —_— 22 '24 44 
Central Ecliple 23 25 .29 
eA Detetmination of the place where the Smn is totally and cemrally gels ſed in the 
Nowageſime degree of the Ecliptick, | | 
The Moons latitude A F is given 46? 4”, and the ſemidiameter of the Diſce AB 49 
44”. Then . ; Ei G 
s. AB 57' 44": Arch ABgod. :: s, AF46'q”': ArchAF 524.56". | ; 
Whoſe complement B F 37 d. 4 is the alticude of the Nonageſime degree. 


In the table of the angle orient I ſeek this altitude, when Cancer 19d. 16' 

is aſcending in the Eatt, and it giveth the akitude of the North Pole ' 54 | 10 
under which latitude the oblique aſcenſion of the Aſcendent is \ - 3-46 9 
Therefore the _ aſcenſion of the Medium Colt 346 37 
The right aſcenſion of the ſedenm Coli at London 353 537 

So the difterence of Longitude from London Weſtward is 7. 80 

4 Thereforethe longitude inquired 87 | © 
Gg j "4 


: 
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2: eMcDetermination be the place where the Sun Segine fo be ads at his rifhg.” 


+; Thexime given at London in degrees Al 1 Bay 2 10 
_ The Right Aſcenſion of the Mid-heaven | Kb 319 57 
"Ja tifude of the Moon North : | 38' © $2" 
Cr d. 30' 33”: Radivs godep, :: 5.SO 38* 52%: _—_— 25. au 
© © 7 $42056 1000000 805329 [ 
Naowghe complement of $ O 64d,35" is the altitude of the Nonageſin me edepecpbic 
inthe Cigcle of the Earths Diſce, equalizeth-L P, oe, 
When'Y 19d.16' is in the Horoſcope; this alticude oryeth the elevation e149 Cit 
of the North Pole 2d. 4 
Where the oblique aſcenſion of, the Horoſcope 15 17 26 
Right aſcenſion of, the Medium Cali 286: 26 
Difterence in Longitude Welt | | 33.25. 
So Longirude inquired i is | - 359 :55 
A = % WAROM of the tee where the Sun riſeth rotally 7 and centrally 
Ferigſee: 
The time given at London in degrees 32x © 
Right aſcenſion of the Medium Coli þ 3 38 44, 
The Latitude of the Moon North ed 42 I 
s, LB57 44 : Arch LB9go degrees :: : $,LX 42' 51”: ArchL X 47di55/ 
822513 I000000 809566 987053 
Therefore the height: of the Nonagelime degree 15 42d, 5/ 
The point. aſcending po eicgh | 1 2% V x9 16 
Altitude of the North Pole 25 37 
n The obliqueaſcenfion of the Horoſcope | 14 ' 7 
Right aſcenſion of the ediym Cali 284 ' 7 
The difference of Longitude Welt  £ $4 37 
So the. Longiude inquired ed 70 329 ' 43 


eA Determination of the place where the Sun ſets totally and centrally eclipſed, 


Time oiven at London in degrees 35T 22 
Right aſcenli on of the Median C els | 9 11 
Latitude of the Moon North 49 17” 
S. MB 57'44': ArchM B godegrees::s. MG 49' 19”: ArchMG 584. 367 
822513 1000000 815641 993128 
Whoſe complement is the height of the Nenagefime degree, viz. 31d, 24' 
The Horoſcope = 19' 16 
Elevation of the North Pole 738 2 
Oblique aſcenſion of the Horoſcope 236 39 
Right aſcenfion of the Medinm Colt | 146-29 
Difterence in longitude Eaft 137 28 
Therefore the longitude inqured is 161. 48 
4 Determination of the place where the _ ed: at Sun-ſet. 
Time given at London in degrees 10 12 
Right aſcenſion of the Medinm Cal 30 4 
Latitude of the Moon North 53" 14" 
s. NC rd. zo' 33” : Radius go degrees:: s, NE 53/14” : ArchNE g6d. 1' 4 
' $42056 IOcc000 $18989 976932 
; Height. 
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'1 4 A x | = 
| - þ 
© Height of the Nonageſime degree - 53 59 
” The, Aſccndent. , | io (is 
--"Altitue of the, North pole A OY (4 
** Oblique aſcenſion of the Aſcendent : 209 [49 
Right aſcenſion of the Medium Col! | rho. \4o 
© Diftexence in Longitude Eaſt , | gr” 45 
"| Therefore the longitude inquired is of 


to Ji: 4 | 5 
high <tc I 0 | > | 

- This Eclipſe begins at the Sun-rifing to ſuch as navigate upon the Sea,-called Mare 
del Nort, alittle North from the Iſland of Saint Paw!, from whence the Penumbra 
travelling Northward, and croffing the Tropick of Cancer, doth ecliple the Sun torally 
at his rifing in the Virginean-Sea, ſomewhat Southealt from the Barmondas' or Sumner 
Iſlands ; and then paſſing Northeaſt, it eclipſerh the Sun totally and centrally in the No- 
nageſime degree, appearing very: confpicuouſly-to the inhabitants in the. Eaſt parts of 
Ireland, the North of E:gland, and South parts of Scottand, about 10 a clock in the 
morning, and then travelling (till upon the = point, it comes at length into the Tr - 
rariany Ocean, within the Circle Attick, where the center of the Pexnmbra takes her 
farewell of the Earth, yet at that very point the Sun ers totally, and cenrally eclipſed, 
And laſtly, the Penumbra wholly leaves the Earth,and the Eclipſe ends ar the Sun-fetting | 
In great-T artarie, &c, + | . gs BY 

Neverthelefle the inhabitants of England, France, Spain, A— Germany, 

Ttalie, Sweeden, Hungaria, Finland, Tdek 'Poland, Moſcovia , and many other 

laces might ſee the Sun in in, part eclipſed, according to their diſtance from the Hine 
which the Penambra obſerves 1n her paſſage in the time of the Eclipſe,” Bur as for the 
particular Calculation of the Eclipſe ro any determinate place of the Earth, you ſhall 
finde the whole progreſſe thereof at large in the fourth part of . this Book, | |: 


- Hitherto I have treated-gencrally of the Suns Eclipſe, and ſhewed how tg deter- 
mine the moſt eminent appearances of his viſible body. 1 ſhall.next proceed: to the jn- 
veſtigation of the time, quantity, and continuance thereof, when its Junited' to, a partie. 
cular-place of the'Earth. X | » ery 

'In'the Eclipſe of the Sun Anne 165 2, arch 28 day, the truc ConjunCtion 1sjat 2 2 
hours, 24 44 ', at which time the Parallaxis Longitudings of the Moon from the 
Sun is 1” 58”, and the viſible motion of the Moon from the Sun in 15 min, ſucceeding 
the true Conjunction, is 6* 38””; hence the viſible ConjunRtion is Aarch 28 day, 22 


hours, 29” 10/4, at which time , 


The Moons true latitude is North 46 1s {es 
Parallax latitudints Soygh 42 38 [7-6 
Viſible latitude of the Moon:North 3 40 

Se mid1ameter of' the Sun + 16 16 

Semidiameter of the Moon 16 33 
Sum of the Semadiameters | 22 49 ; 
Part deficient 29 9 | 


bl 


For the Digits Eclipled take this Analogy. x iis 


[ 


As the diameter of the Sun 3232” isto 12 digits: So is the part deficient 29' 9 4 
$2 the Digits echpſed 10 dig, 45/7”, For 1wumeral Iuftration you have it in the ;xth, 


Part, Chap. 30. | y 
Fjnally, to finde the minutes of Incidence and Emerfien, I have ſet down ;his 
Duagrim 4 
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Diagram, wherein AD repreſents the ſum 
of the ſemidiamerers of the-Sun & Moon, 
AZ the viſible latitude of the Moon at 
the time of the middle of the Eclipſe. 
Hence we areto finde Z D, which are the 
minutes or ſcruples of Incidence; - 

In the crangle ATZD we haye given, 
firſt, AD 32" 49”",the ſum of the femi- 
diameters of the Sun and Moon ; ſecond- 
ly, AZ 3740" the viſible latitude of the 
Moon at the middle of the Eclipſe, third- 
ly, AZD godeg. Then to finde'Z'ÞD, 
work thus by Logarithmes, 7 


AD 1969] Sum 23189 334924 
AZ 220|Diff, 1749 3334279 


Sum 6,58303 . 
ZD 19579 Semi-ſum 3529151 $4 
Therefore the minutes of Incidence are 32' 37 7, which being divided by the: viſible 
hourly motion in the hour preceding the yihble Conjunction 27” 7”, the F Ga gives 
the time of Incidence 1h. 12'10'', And again dividing the ſame by the viſible howly 
motion for the hour ſucceeding it 26'1 I”, the QOuotrns I deg. 14 44" is the. tune. of: 
Repletion, | | 
| CHAP. XXIV. 
Of the Moons Eclipſe. 


Shall not here need to give my Reader an entire or methodical DoRrine of the Cal-- 


culation of the Moens defeR, becauſe I handle that in the fourth part of this Beok;: 


where I more amply and practically treat both of their motions and paſſions, then can 
be here done with convenience ; yet fo far as is neceſlary for our purpoſe I: ſhall 
make demonſtration thereof. 


In the Eclipſe of the Moon Anno 1653, March 3. (which was total) the apparene 


time of the true Oppoſition is at x5 hours 54' 36, at what time the Sun is in 24 d. 7* 
26” Piſces, and the Moon in 244. 7' 26” YVirgohe Moons latitude being 8' 48” ſouth. 


Semidiameter of the Moon x 5 23 
Semidiameter of the ſhadow 4x 47 
Surme 57 To 
Difference 26 24 


Then from the ſum of the ſemidiameters I ſubſtrat the Moons latitude, and the refi- 
due 48” 22” is the Pars deficiens, Then I lay, 
As the diameter of the Moon 30' 46”, bears proportion to 12 Digits: So doth the 
P ars deficiens 48” 22 to the digits eclipſeg 18 dig. 51' 52”. 
This operation may be made by the Se ry table, as you may ſee in my Harme- 
icon ( elefte, or by & Logarithmes, as is ſhewed in the fourth part of this Book. 
| In this figure A repreſents the center of 
= the Earths ſhadow, or point dire&ly oppo- 
fite to the Sun, H O X H the quantity of the 
as ſhadow of the earth 1n _—_ of 
e Moons oc, G AL the Ecliptique 
BRAIN et” of the Moon, BY or 
Z N the minutes of Incidence and half con- 
tinuance together, and ZI the minutes of 
the balfcontinuance in the ſhadew onely, 


t To 


. «v4 + +; 
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tr To finde ZN. t 2 Tofinde Z I; y 

AN 3430 ATl1584” | 
AZ 528 AZ 538 
* Surame 3958 3359747 Summe 2112 2332469 
Difference 2902 3,46269 Difference 1056 | ron 6 
| Sum 7,06016 Sum =_6,34835 

K | ; 906 / 

ZN 3389” ſemi-ſum 3.57008 ZI 1493” Semi-ſum ks 


- Byrhis opeation we finde the minutes of Incidence and half continuance together |is 
56' 297, andthe minutes of her half continuance in the ſhadow 24' 53'*. Now di- 
viding each of theſe ſunderly by the true hourly motion of the Moon from the Sun 27" 
24”, we ſhall finde the time of the half duration of this Eclipſe 2 ho, 3” 41”, and the 
time of the half continuance of total darknefle 54' 29*', whereby we may gather, that 
the total duration of this Lunar Eclipſe is 4 ho. 7* 22'', and the continuance of tojal 


darkneſſe 1 h. 48” 58”, | + -\i 
CHAP. XXVYV, | | 
Of the Interval of the true Conjunttion or Oppoſition, and the greateſt Obſturation, 


T isthe inclination of the Moonto the Zodiack in the time of the Eclipſe that is the 
J-=< why the middle of the Eclipſe or greatelt obſcuration differs from the time |of 
the Conjunction or Oppoſition; for in the middle of the Eclipſe (which is when the 
Moon is in the perpendicular line that falls upon the way of the Moon with right 
angles) the Moon is alwayes neerer her Node then the center of the Sun or ſhadow. For 
demonſtration hereof let us haye recourſe to the former Diagram, fitted ro the Moans 


Eclipſe, Adarch 3. Arno 1653, wherein C repreſents the place of true F, Z the place of . 


the greateſt Obſcuration, and conſequently C Z the Interval ſought. | 

To illuſtrate this more fully, take chis figure, wherein A ſignifies the center of jhe 
earths ſhadow, or point oppoſite to the Sunz E | 
the Node deſcendant, C the true Oppoſition in 
re{pe& of the Ecliptick, Z the place of the mid- 
dle or greatelt obſcuration, A Z the neereſt ap- 
propinquation of the two centers, A C the lati- 
tude of the Moon at the true oppoſition,and laſt- 

ly, C Z the intervall of the true oppoſition, & GC | | | 
oreateft obſcuration : for the inveltigation whercof, we haye known in the triangle CAE 
firſt, AE 1d. 41* 3” the diſtance of the place of from the South Node; ſecondly, AC 
8” 48”, the Moons latitude, thirdly, the angle CAE god, then I proceed thus, acgor- 

ding to the doctrine of Spherical Triangles, | 

Ss AC8'48"':tAE 1d.qr' 3” ©: Radius god.:t, ACE 854, 1* 28””. 
0820 $46g38 I000000 II06018 , 8p 
Here becauſe the angle A C E is 85 deg. 1' 28 4,the complement whereof will bethe 


angle Z AC 4d.58' 327, which known, with the Moons latitude A C, we may hence 


finde CZ. Radwsged.:5.CAZ 4d.58' 32” 33S ACS 48'': 5, CZ0' 46": 
| I000000 89 3817 749820 634637 ' 
Laſtly, dividing the Interyal here found 46” by the hourly motion, it giveth the/in- 
rerval in time 1” 4x”, which inthis Lunar defeRion ſubſtraRs from the true , as the fi- 
oure intimates, therefore the greatelt obſcuration is the third day 15 hours 52* 55". | 


CHAP. XXV1, | 
Of the Diſtance and Magnitude of the Planets, | 


\ Here hath hitherto been much controyerſie amongſt the moſt eminent Mathemaa- 
ticians in all ages abour the Planets juſt magnitude and diſtance, yea even of late 
the very dimenſions of Tycho and Lansherg are much controyertcd ; neither 

» can I think it without Juſt cauſe, for it clearly appears by the Teleſcope, that, the 
naked bodies of the Stars are far leſle then they appear to the eye ; which being unknown 
to the noble Tychoand his predeceſſors, led them into intolerable errours ; for 'tis moft 
certain, that the Cirgumradiancy of their glittering beams cauſeth them to the eye to) ap- 
pear aboye as big again as indeed they are,which in ſome meaſure diſcoyers it ſelf in this, 
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that the NoRurnal magnitude of them ſo far exceeds the Diurnal, as you may further ex- 
periment by making a little hole thorow a paper or piece of paſtboard, with the poinr 
of a needle, and through that narrow paſlage ovicrving the planets and ftars, you w:1l 
ſoon finde how much they loſe of their borrowed luſtre, And this 1s confirmed moſt 
excellently by that remarkable Obſervation of CMonſient, Gaſſendus, Ottober 28,1631, 
when by the glaſſe he obſerved the paiſage of T7 ſ#b Sole, where his {emidiameter being 
cemparcd to the Suns ſemidiamecer did not contain fully 10”, and hereupon the.leamed 
and judicious Mathematician Mr. [Martine Hortenſius comparing this with other ob- 
{:rvations by him made with the Galilean glafle, doth conclude that the apparent d1- 
ameters of the five planets are as tojlowes. \ 
P Þ 37 * 53” 

| ' YN 50 P 20 

| Hence I pronounce that Sarwurn contains the earth almoſt twice; that 
Tupiter is leſſe then the earth 1 x time, Afars 150 tunes, Vexws 157 times, 
and CMercay no lefſlethen 2800 times, which I provye thus : 

In this figure let P R S repreſent the Globular body of: any one of the 
five Planers, HR the ſermidiamzter, D the Earth, and DH the diſtance 
J 1 between th2 planet and the earth, Thele things being premiſed,' we come 
| to practice, andfor illuſtration we ſhall adde onely one example in Sarury 
{ to finde his true magnitude and diſtance at any time given, | | 

| In this figure (therefare) we have known 1n the Triangle DH R (1) 
D H 952500, (2) HDR 18/5 (3)D HR go deg. hence the true dia- 
meter of Satwrn H R will be 832. 
Radius go deg, :t, HDR 18'% :: DH g52500+HR 83+ 

| 1000000 594145 597886 192031 
Then I divide the Cube of Saturn; ſemidiameter 576969) by the Cube 
| of the Earths ſemidiameter 321419, and the ot is 1355, Now to 
| finde the apparent ſemidiamerter of a planet, we muſt firltfinde the diftance. 
of it from the earth, and 1ts true ſemidiameter, as before is taught, As in 
the aboye-quoted obſervation of Tycho 1591, December 9 day, 12 hours 
P, 21. the diſtance of Sarurn from the earth 1s 803652, and the true ſemi- 
diameter of Saturn $835; which known, we have now g1ven im the figure 
(x) DH 803652, (2)H R 833. Hence according to-the ſecond Chapter 
of the firlt Book of Harmonicon Calefte, we ſhall finde the angle of the 
; apparent ſemidiameter of Saturn H DR 21”, 

| D H 803652 : HR 837:: Radius go deg.:t, HDR 21”; 
4 590507 Ig2uzx  Too0000 Gor 524 

Laftly,to finde the diſtance of a planet from the Earth in German miles, 
you mult take notice that'the ſemidiameter of the Earth js neer upon $6 
miles, which in our dimenſions anſwers 68; parts) then look what props3:- 

D tion 6$+ bears to 860, the ſame proportion bears the diſtance of the Pla- 
2% net in our numbers, to the true diſtance in German miles required, 

In the Odſervarion above-mentioned the diſtance of Satwrn from the earth is 803652, 
which mukiplicd by the ſemidiameter of the earth 860, produceth 691140720, which I 
divideby 682, and the quotient 10089645, is the diſtance of Satwrn from the Earth in 
German iniles at the time of Tycho's obſervation, which to reduce into Engliſh or Itali- 
an miles, I multiply the fame by 4, and the product 40358580 15 the diſtance of Sarars 
11 [talian miles, =p 

Of the fixed ſtars I ſhall here ſay little, in reſpeR of their vaſt diſtance from the Sun 
* and center of the world, for obſervations tell us, that the angle of the parallzx of che 
Faxths Orb (by which the diſtance of rhe Planetrs' is _ derermined ) is alfogether 
inſenſitle, as in relation'of this Orb.; and from thznce it tollowes, that it is impoſſible 
to obtain either their diſtances or magnitudes, as Mr. Thomas, Street in his Ephemver is 
1654 very aptly declates, Con/iderat.2. E 


The End of the third Book. 
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rrue and apparent Motions of the Sun, Moon, Planers, and Star), | 
for any time paſt, preſent, or to come, 
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Doetine of Calculating the Eclipſes of the two great Lumi- 
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CHAP, T. 


Of the Epocha, Era, or Radix of the C wleſtiall Motions, aud of the [ 'e f 
5 . time for the Difference of Meridiaens _ ; of 


| 


Dae He Epocha or Radix of the mean;motion of the Sun, Moon,andStarrs,js 
NJ a ccrtainc and determinate Point obtime,to which Aftranomerg do uſu» 
12 ally apply the middle motion,from whence ſucceeding Revolutigns ofthe 
D Ccalettiall Motions are accounted;and albeit among{t the ancient Aſt ro= 
KS nomers there are found divers Epocha's,as the-Epocha of the [ufian Pe- 
riod, of the Olimpiads , Nabonaſſar , eAlexander the  great', Tuling 
Caſar , eAntonins , Hegira, and the like, yet amonglt us. Chriſtians, who profeſſe 
the Goſpell, the Radix of Chrilt is ro *be imbraced, who tgoke upon him eur 
humane nature that he might redeeme the lapſed World, and free us from the pows 
er of the Devill and everlaſting death; and therefore we haye applyed the! Epocks 
Chriſt to the time, of his Nativity , and fitted it every 100 yeares to the Meridian | 
of the firſt day preceding the Calends of Janwary , having alloaccomodared the fame 
to the Meridian of the famous City of London, whoſe Longitude is 24 deg. 20” 
therefore thoſe places then that are icituate under the Meridian of London have no 
need of Aquation for the difterence of Meridians, but they wholive under other Me- 
ridians cannot uſe our Tables aright, except they firſt xquate the rime for the faid difs 
ference; that therefore this ReduEtion ma Leedily be made, I have added a Catals; 
of molt of the chiefeſt Cities in the World, haying ſer down the Latitude anjl Di 
rence of Meridians un time » together with the notes of Additien and SubſtraRtion, 
which known, obſerve | Þ! # 

x If it be required to reduce the time given under the Meridian of Lo o ſome 
other:Meridian , ſeeke the place deſired un the Catalogue of Cities, and the difference 
of time there found, either adde to , or ſubſtract from the time given at Londoy, accord- 
ing asthe Titles of Addition or Subſtraftion ſhew, for ſo will the time be regducedto 
the Meridian of the other place, that was required, - _— 

2 If therime given be under ſome other Meridian, it 15 then requiſice «(that the mid= 
dle motion may aright be obtained) to reduce the fame to the Meridian of London, and 
therefore ſecke the place given inthe Catalogue, and the difterence of tie thert found, 
contrary to the Tirle, isto be added, or ſub{traRted- from the time there given, 

Example 1. Suppoſe the time giyen ofthe middle of the Moons Eclipſe t -Ley- 
dop be at 10 hourcs,o, P. M. and ut is, required to teduce the fame to the Meridian of 
Uraniburge, 1 theretore ſeeke Hraniburge in the Catalogue of ' Cities, againſt which F 
. finde 50 ' with the letter A annexed, therefore I conclude , thatthe middle 'of the' 

| I11 | Eclipſe, 


A 
A; Fa of S : of os 0 S 
a, 2 MELO $4 4 a 0 TT, y 
Fx WE 220 S013 8; * PSI » ET ER 4 
ok, 
} 
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x08 / The Calculation of the 
Eclipſe, which was 7 vo at Londoy, at 10 houtes o' P, M, warſeenar #x4athllroe, 

© houres 50” P.M, | | Wy LEA So Une 
Ry: Example 4 Suggoſe the middle of the ſame Eclipſe had been obſerved at Rrani- 
burge ar't& houres 50? arid T would then know at what hourc an min. cthefatnehap- 
pened-#x;the Meridian of Lopdor: Againſt Srentwags, (as before) Tfinde 50% FL, 
therefore contrary tothe title I ſubſtra&'50',and the refidue 10 hours, © min, is the mid- 
dle of the Eclipſe in the Meridian of Londony 


—— 


p APS IN. i : 
Of the Converſion of time into Dies ard Sexagens, 


LW: "? 
M; _ @B- 


motions of the Luminaries ;the one Vulgar, the other Alphonfine ; which latter 

is held ro be moſt accurate and wieful, in regard it feryes both for the conyerfion of 

Julian and Zgyprian years,I ſhall therefore in thisplace ſhew how to convertthe 
time given into Sexagens and day es, 

Firft, enter thetable entituled [eA Tableof Converting Julian Years and Moneths 
int0 SEXApens and dayes)] wich the years and moneths ——_ compleat, and youfhalt have 
correſponding to the ſame, the Sexagens of dayes and dayes deſired ; and if there be any 
hours and minutes annexed, then enter the Table, entituled [A Table of converting 
Howrs and Minutes ine» Mnnnutes of the Day] and make convertion of them, .as þe- 
fore ; but to illuſtrate this : 

. Let the time given be the 10th, of Zune 1656, at 2 ho, 30! P.M, whichtime is to be 
corryetred into Sexagens, Dayes, and Minures of the day : Bur-firft for 1656, Itake 
1655 conipheat ; ſecondly, for Iwne Erake May (becauſe the year and moneth given are 
not antire but imperfe&) which done, the operation will be thus : 


B=: that in theſe Tables there is ſet down a double form of colleAing the mean 


'- A600 ry 42 20' © 
\ Tullanyears& 40 © $90 
| Is n ©. {22 BG 
May Bil. 3 | J3 
+, © Dayes of Innero | O | 
= | Hours 2 / 5 8 
Minutes 30 1 15 
Summe S$\ 47 $7] 0 6 [25 


| Bur if the time eiyen be in Egyptian years, then uſe the Table of converting Egyp- 
tia years and moneths ; and then procecd, as before, for the operation will be all one, 


_ tt th ar 
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CHAP. 1II. 
To calculate the true place of the Sun, 


Bo: Icome'to the Calculation of the Suns true place, it will be requiſite ro ſhew 


—_ 
———__ 
- 


how to find his mean motion by the Sexagenary Table of the Suns mean longitude, 
which Table you muſt enter with the 95. 17 of Dayes, Daycs and Minutes of 
ic 


the day, beginning with that number which is direRly under the title of the Sex- 


s.g1yen on the head of the Table; and hereiri you mult alwayes remember, that ifthe 

rſt number exceed 6, you muſt caſt away 6 as often as youcan, and keep the reſidue, as 
we ſhall illuſtrate inthis example here following. = 

| e the time given be the 10, of Tune 1656, at 2 hours 30' P.M, which convert- 

ed(as before) into Sexagens, Dayes, and Minutes of the Day, are 2/” 47” 57 30d. 6' 

x5", towhich we finde the Suns mean motion to be, as in this Synophis 18 de- 


clared 


Sen, 


CortssTiar Motions: 


Sex, DJ 91s 1: ef 


PISS TT Het . } #;---.146/ n MW v 
 Yoag.of aqngey” 1 x bg ly nh 
ir i} £357 4,36 $4...43 
+. MT; 8. - 29 34 10 ® fy 6 
Minutes of the day 6” "3 08 g 
Scruples 15” | 5 Th STO N, 
Epocha C briſti Adde  '4 48 6 $i 
The Suns mean motion 2 29 25 32 Summe ©: 


| Whichis 2 Sig. 29d. 25/32”. But becauſe this way may ſeem difficult to ſome and 
diſ-reliſhing to orhers, al alfoſhew how to: work by mul wear Table, pos bo _ 
finde his true place ſpeedily, therefore, 

Firſt, by the Table entituled [4 Table of the Suns middle »otiou| compute the mid 
dle:motion of the Sun, and his Apogzon, by addingimoone ſunithe nwnbYs belong- 
ng tothe year, meneth and day gryen. Ma | a \ 
© Secondly, Subſtradt the Apogzot of the Sai fromhis mean longleude, and of rene 
will be his mean anomaly, | | E200 

' Thirdly, with the ſimple anomaly of the Stta enter the Table of the abſolure"qua- 
fion-of the Sun, finding the figne in the head of the Table, and the degree in the firſt 
column on the 1:ft hand, when the anomaly is Jeſſe then ſix Stones ; but when greater then 
fix, enter with the ſigne in the bortome of the Table, and with the'degree in the lirſt ce« 
Jamg on the right hand, and in the common angle isthe abſolute &quation' of | Sun, 

a be added to or fubſtracted from the middle motion of the Sun, according as the titles 
red, | farie'l 

Example. Let the time propoſed be the tenth of June, 1656; at 2 hours 30 mit P.24, 

2twhich time the Suns place is to be inquired. FurftyT enter the table of the mickleoporign 
of the Sun, finding the next lefler ſurato the year propoſed, win. 1691, and {et dywn the 
motion agrecing thereunto, - Secondly, becauſe there is yer waking 55 yeats Trake- che 
next leſſer ſum in the Table entituled, | 4 T able of rhe S 81s TEAM motion, | ini Avis ea 
parſis & colletis) which I finde to be 40, and the motion of the Sun: agreeing thereto 
rowards the right hand, Ifubſcribe under the former ſym; and becaute: chere is yet wean» 
Ing r 5 years, I again enter the ſaid Table, finding the number given, and fer down the 
muddle motions, as before. Laſtly, I take (in like manner) the middle motion belongi 
to the moneth, day, and hour, and place them in order, as before ; which doney I 
the ſcyeral fnms ſo diſpoſed into one, and the aggregare is the middle motion: burin the 
Bifſextile year after Febrwary a day 15 to be added to the number of dayes given, asis vo 
be ſeen in the following Synoptis, SE | * 1 


Loxgit., O& | 
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Apoy. © | 

z #44 S D. Py 4 | | 

160t] 9 19 58 34'3 5 43 281) | 

- des, 7 | 41 {| ] 

IT 29 22 23 i 25 ! 

B. Tune 4 28 49 58 | ? 251 l 

+ \ Dos © 29 10 50 3 21 i 

Hours 2| 4 56} ot 
CMenutes zo I I4 ol 


CMean metionof the Sum\ 2 29 23 4313 6 ao ail djeram of 
Apog a0nof the Sun ſublt. 3 6 49 25 ens ef'0 


Mean Anomaly of the Sun it 22 45 SS} {i (] | d | 
aire oe out S8oÞ fo avian oi 207 1, þ of 
Suns true place | 2 29: 4%: 47 That is, 29 deg, 40 47" T;. - 
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r16' The Cilodition' of the 

Now becaeſe that in the Doctrine of Eclipſes, and Calculation of the Planets places, 
the diſtance of the Supt from the earth is neceſſary to be known, with his cozquate a- 
nomaly; therefore with his mean Anomaly enter the Table of the Suns Aquation, as 
before ; andin their reſpe&iye columns yon have your defire : onely this you muſt re- 
member, that if the Anomaly be greater then ſix fignes, you have the complement of the 
coxquared anomaly : as in thisexample, the diſtance of the Sun from the earth is 101784, 
and the Complement of the cozquared Anomaly o Sig, 7 deg. 9', whoſe complement 
rx Sig, 22 deg. 51' 5the coxquated anomaly that was deſired, . . 


T —— 
«. 


as +4 þ 


1 {+ : "CHAP. IV; 
- The rywe placeof the Sun bring givenyto reduce the middle time into the apparent, 


and contrariwiſe. 


=; F Hat the Equation of dayes is I need not here declare, ſeeing Thave copi- 
ouſly handled the ſame in the former Book, haying there expreſſed the fun- 
 [{damental grounds thereof ;/.according to which Dodrine I have compoſed 
new Tables of the Aquation of time, whereby'I ſhall here ſhew-how to z- 
ux< the;time given, both according to Bullialdus and Tycho Brahe, which Jatter is 
oſt accurate, and is'that which 1s folely demonſtrable upon the Syſteme of Coper- 
3H EH. oo h 
b- BO | Firſt, according to the dofrine of Bullialdus, 
_- .  Suppoſethe equal tine given be the 10, of Junc 1656, at 2 hours 30 min, Þ. CA. 
 & aetwhich tame the Suns teue place is 29 deg, 40" 47" IT,and his anomaly cozquated x14. 
k. | 22' 51”, which known, I enter the firſt part of che former table with the Suns place, and 
I finde the &quartion o' 7 tobe added. Again, with the coxquate anomaly I enter 
theſecond parc of the ſame table, where I finde an Xquation of o* 31” to be ſubſtracted 
form the middle time, that it may be apparent or true, Now becaule theſe two Aquati- 
'onsateof different affetions ; namely, the onencreafing, and the other diminiſhin 
the middle time, therefore 1 take ther diflerence 0' 24” for the Aquation of w—_— 
:dayes, which (according to the propriety of the greater number) is to be ſubltraQed ; ſo 
char rhe apparent time 1s 2 hours 29” 36 'P.M. 16612, 

. £:{: Bur bbcauſe'the Zquation of dayes-may be found with more expedition, I have com- 
:poſeda Table forthe year 1656 ; which, by _— with the Suns place, giveth the £- 
-quation of dayes deſired. As in the former example, with the Suns true place 29 d, 40' 
47 T1 emer the table, and there finde the #quation of time o' 24”” Subſtr. as be- 

e> of | 


Secondly, according to the Syſteme of Copernicus, and Obſervations of 
Tycho Brahe, 

The noble Tycho Brabe, by his admired: Obſervations hath moſt wittily found, that 
the true ZAquations of dayes conſifteth onely of the difterence between the true place of 
the Sun, and his right aſcenſion, which we haveplainly demonſtrated in the third Part 
upon the Syſteme of Copernicus, and that we may now apply the ſame to uſe, we muſt ene 
ter the firſt part of the former table, with the Suns true place, as before is direRed, and 
the Xquation there found (which in the farmer KL ; is O' 7” Adde) is the truc and 
abſoluce zquation of dayes ; ſo that the apparent time 1s 2 hours, 30" 7” P.M. 


——_—_ — 


| CHAP, v. | 
- © © Tocalemiate the Moons true place in Longitude for any time aſſigned. 
Irſt, the true place of the Sun is to-be calculated tothe time given, according tos = 
the Do&rine of the third Chapter, «+ © +7 / bn 
2 The alan motion of the Moon and her Ap#gzou ate'to be ſought, as before 


IR ed,. omnoOr 24% 1d I of; & | on > | I 

= 3 Ray yp Rpo0z0 bf the Modi from het mban'motion; and the reſidue will be 

==. apcananomaly of her Orbice, 
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Cortestiar Moxions Wt. 

4 With the mean anomaly enter the table of the Abſolute Aquation of the Moons 
Excentrick, and-you ſhall haye her &quation, whichs to be addedto the-mean-inotion 
of the Moon, and alſo to her mean Anomaly, or to.be lubſtracted from the ſame, accord- 
ing to the ritles, a4 J: = 

: Thediſtance of the: Moon from the Sun is found by tubduGing the: true: place ot 
the Sun from the place of the Moon thus, zquated;;+ with which diſtance, and the ano- 
maly of the Moon #quared, enter the table of the Synodical Eu of the Moon, - 
finding the.diftance of the Moon from the Snn in the front of the Tablefrom Conjiina 
on or Oppoſition to Quartile; and the Anomaly zquated in the firſt column 
ing on the left hand : but enter with the diſtance of 'the Moon fromthe Sun in th 
tome of: the-Table, from her Quartile ro Conjunction or Oppoſition {and wich Te A 
nomaly zquated in the firſt column aſcending on. the right hand, as the titles drmon- 
ſtrate, and in the common angle is the true Aquation of her ſecond Incquality, either to 
be added ro, or fubſtracted from the faigned place of the Moon, thatit'may be -exaet and 
abſolute. | | © poet te oh GA 

Example. eAmno 1587. January 15 day, 15 hours, 5" T. A, at-Uraniburge, the' 
Moon = in the go deg. ſhe was obſeryed by Tyche in 25d, 38*30" of rpc x 
time the Sun was in 5 deg. 46" 38” of Aqwarine, and his coxquate anomaly 209 >; 5O?, 
therefore the Aquation of time 1s g' 54''; Fo that the middle time of the Obſeryation'is 
I5 hours, 14' 54”, from which deducting 5o' for the difference of Meridians, there re- 
mains for the time of the obſervation in the Meridian of London 14 hours 24-54% TM. 
at which time are given, | 10:07 
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- 
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| T he middle motions of 
Time given Longit, » Apog. PD. Node » 
S.D / Wo D #7 FW S D 4 41 Pte 
I5oiſr 29 41 2314 0 16' 44\1 25 43 111 Radix” 
ny 80]5 24 14 54|92 15 26 1313 17 20 __—_ EN” 
ff 612 .9 28 a9|8 4 ' 6-743 8-- un. [ 
Dayes 5|6 I7 38 45 I 40 | 47 40} 
Hours 14 7 41 ro] 3 54 2 Fk 
Minutes 24 I3 1O 7 3 
Seconds 54 30 oO 0 F ; 
CMeanmotion |4 28 58 4qijo 21' 33 217 14 11 57 Fubſtratt | 


Apogeon [ubſtr.lo 21 33 21 
Mean azomaly\4 7 25 20 
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Fromthe mean anomaly the zquation of the Moons Excentrick'is found 4 deg, of 12'* 
to be ſubſtraed, and therefore the place of the Moon zquared is 4 Sig. 24 deg.'5Þ* 29”, 
and her anomaly zquared 4 Sig, 3 deg. 25' 8”.. | OE 

Then ſecondly, from the place of the moon thus found I dedu&t rhe place of the Sun, 
and the remainer 6 fig, 19 deg, 11” 51/4 is the diſtance of the moon from the Sun. | * © 

With this diſtance and the zquated anomaly.of the moon I enter the Table of the 
moons #quation, entituled [A rable of the moons. Synodical «A quation| and ſbecauſe 
the moon vadeth from Oppoſition towards Quartile, 1-number the zquate& anonaly in 
the firſt row on the lefrhand, and the diftance of the moon from the fun in! the head of 
the cable, and in the common angle (by making proportion for the intercepted degrees) 
I finde the zquation o deg; 37' 18'' A, which, according to thg ritle I adde tothe _ 
ted place of the moon, and the ſum is the true place of the moon in h&r orb, viz, 25 deg, 
35'47' A, agreeing yery ncer to the exquiſite obſervation of Tycho,  '- + © , 
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CHAP. VI. 
To ealculate the Moon true Latitude, and to redace her place from ber Orbite 
1 to the &cliptich, & contra, 


s I Aving found che true motion of the Moon by the former Chaprer, fubſtre& 

eas {om the fame the motion of het Nede aſcend) and the remainer will be the &- 
ed motion of the Moons latitude, | # 

_ 7 Then with the #quated diſtance of the moon from the Sun enter the tybls of 

the proportional mipurcs of themoons latitude, and take our the ptoportional. rinures 

adhering chereunto,/ | 

7 ale withthe equated motion of the rtioons latatudez-enter the table encituled [4 

T able of the moons Latitude _ = _ have the _ latitude with exceſſe, 

e- proportional part 15to be extracted by the minutes of pr 10N, | 

hey ple. \By the formet Chapter we found the true ———— moon 4 fio, v5 d, 

35' 47, and the motion of her Node aſcend 6 fig. 31 d. 31' 14”, which Idedud from 

the 00Ns place 4 and the remainer 10 lig. 14 deg. 4* 337 1s the zquarted motwh of the 

moons latitude. wo 

The diſtance of the moon from the Sun's 6 fig. 19 deg. 11' 521”, and therefore the 
proportional minutes are 6' 30”, and the zquation of the Nodes 1 deg, 7 3&'S. 

With the zquated motion of the moons latitude I enter the table of Latitude, where 
I finde it 2 deg. 35'23'S.D. with Exceſle x27 12” of which I take the proportional 
part, after this Analogy $ - ; : 

As60': isto12' 12'':: fois 6 go ":tor"” 199. 

Which 1' 19” being added to her latitude betore found, giyeth the true latitude of 
the n 3d. 36/ 42 South, *+ : 

Now becauſe ſome late Mathematicians of good note do admit of an incquality of . 
motion in the Moons node, and conſequently in the argument of latitude, as Tycho, 
Longomontanus, Bullialdus, Eichſtadins, and others, I ſhall therefore ſhew allo how 
(by their preſcriptions) rhe ſame may be performed. Therefore with the diftance of the 
Moon from the Sun finde the Aquation of the Nodes, which adde or ſublttaR to or 
from the equal morion, that ſs you may have the zquared motion, which fiibſtra&t (as 
before) from the Moons true motion, and the renainer ſhall be the corre&ed argument 
of the Moons latitude, with which you may finde her latitude, as before, 

Example, With the diſtance of the Moon from the Sun, the Xquation of the Nodes 
was found 1 deg, 7 36'/ Subſtr, and therefore the correQed motion of the Moons Node 
aſcend is 6 fig, 10 deg. 23 38" which ſubducted from the moons true place, leaverh the 
copetpelotpancnt of —_ Io fig. 15 deg, 12/ g”', by help whereof her latitude 
& found 3 deg. 32' 33 k 

- Co 2duce the Moons place tothe wrap. oy I enxer the table of her ReduRi- 
dn with the argurhent of Latitude, and I inde the-Redudtion 6' 59 tobe added to the 
place of the moon in her orbite,and therefore her Ecliprique place is 25 d. qu 46-* 81, 
agrecing necr to the obſervation of Tho. 
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CHAP. VII. 
_ Tocalcwlate the time motions of the three ſuperiour Planets ,YX, & 6, 


Iris to the tiene given compute the true notion of the'Sun, and hisdiftance fron 
the carth, according to the DoRtrine of the third Chapter. >, 7 / *, 
2 Compute the mean motion of the planet, his Aphelion and Node, as is be- 
fore taught. 
3 Reb oO Aphelion from the mean lougitude, and the re{f:due will be the mean 


nyvaly of the Excentrick. ; - 

"4 With the mean anomaly enter the Table of the Excentrick zquation of the planet 
givengas 35 ſhewed before in the Sun and Moon,and there take the Aquation, __—_ 
| Wl 


/ « f 
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' with his diſtance fromthe Sun, which norte apart by it ſelb, as ia the operation following 3 
but che zquation there found is to be added to, or A bliraded from £ mean motion of 
Jongirude, according as the titles direRt ; ſo will the fum or difference be the Exceucrick 
place of < Play, or his place from the Sur. in his Orbite, ko 

5 From.the place of the planet thus found dedudt his Node aſcend. and the refidue will 
be the argument of Latitude, with which enerthetable of Inclinacion, Reduction, and 
Curtation, and you ihall there obtain the Inelination of the Orb,-the Reduction and 
Curtation, the latter whereof, namely, the eurtation is ever 20 be lubſtracted from the 
Exceiurick diſtance, And here note that the Curtarions ſer down in:thetables is calcu» 
lated td the mean dillance of the planet from ©, which may ſerve exact enough far; his 
diftance tt any time. But concerning the ReduCtion obſerve this Rule;-that-if che 
planer be departing from either Node, and Soing towards the limits of his greateſFlatj- 
rude, the ReduRtion. 1s ro be ſubtracted from his place in the Otbite ; but-3f; he 'depart 
from the limit, and approach rowards the Node, the Reduction 18to be addeds tor'{ the 
ſum or difference well be the Ecliptick place, A EE 

6 From the true place of the Sun from the earch fubſtract this Eeliprique p.ace of the 
planet from the ſun, and the reſidue will be the anomaly of commuration, whole half ſum, 
if the anomaly be lefſe then 6 fig. or 180 deg. is the half ſum of the angles unknown, 
chat is to ſay, the half of the angle of elongation, and angfe of parallax ; but If the faid 
anomaly be greater then 6 fig. or 180 dep. then rake tor the faid number the half of the 
complementto 12 fig, or 360 deg. | . 1 

7 Having by the Table of Aquation found the diſtance of the Planer: from the Sun, 
and the diftarice of the Sun from the carth, with the half ſum of the angles before ex- 
preſſed, you may by the Canon of artificial Sines, Tangents, and Childs, ſpeedily ob- 
rein the angle of Elongation, and parallax of the earths orb, according t& the Dodtrine 
of the ſecond Chapter, and ninth Seftion of our Trigonometry * for as theſini of the 
ſaid Interval is in proportion to their difference 2 ſo is the rangent of half the ſum of the | 
angles unknown, to the tangent of an arch, which being added to the half ſum of the 
angles unknown, produceth the angle of Elongation ; but being ſubſtratedgleayeth the 

parallax of the earths orb, nn 
Finally, in the former Semrce1rcle, where the anomaly of commetation is leſſe then 6 - 
fig. the parallax of the Orb is alwaycs tobe addcd to the place of the planet from the 

San, dur in the latter Semicurcle, when the {aid anomaly is greater then ſix ſignes, the-pa- 

rallax is tobe ſubſtraQed , for1o will the ſum or difference ſkew the trae place of the 

planer from the carth, as Iſhall more fully iJkuſtrate by the following exataples. | 


Example 1. | 
In the year of Chriſt 1640, Olfober 2 day (/ty1o vereri)at 8 ho. 20" (Paris) Aulli- 
aldus obſerved the place of Þ (by his applicacion co the ftarm the buctocks of &) ja 23 

deg. 56' Ez, with 1 deg. 36” Sontth latitude, Y . 
From the time given deducting 10' for the difference of the Meridians »dou and 
Parmn, itleaveth 8 ho, 10' for the time at Loxdgy, at which time the middle motion; of H 
is 11 ig, 4d. 4856”, his Aphelion 8 fg, 26d. 537 12”, and his Node aſcend ig fig, 
20d, 56" 38”, theri from his mean motion I ſubtract the Aphelion; and the remainer 
2 big. 7 deg. 55" 44" is the mean anomaly of the Excentrick; wth which Lenter the 
table of the Aquation of H excentrick, and finde the _ pw correſponding there» 
moto be 5 deg, 56/ 267 withtheritle ſubſty. Allo inthe next column towards the 
right hand I finde the diftance of Þ from the Sun 996389 (being ſuch parts whereof the 
Radius of the Earths orb 13 1000000) which) as in the following work 1s to be noted a= 
part, but the zquation I 1ubltract, (according tothe cite) fromthe gntan n\dtion of Hy 
and the refidue 10 fig. 28 d, 52 30” i3his Excentriek place. 6 3 Iab-2 kN 
Tifkn Tfubſtract the Node aſcend of h from his excentrick place, and the xemainer 7 9. 
q deg, 56” 2 is the argunfnt of larnude, with which T enter the abſt of Tncfinacion, 
&c. and { finde the Inclination 1 deg, 32' 29: foyhis reduQtion 1 45" [abr arid the 
 curration 344 parts, then (according to the former Rule, becauſe Þ is going from his 
South N I _ of his greateſt —_— I ſubtract Ge RR from 290 

@ ©xcentric e the remainer 1®ig. 28:deg, 50" 43": is the Ecliptick plitce of 

h from the Sun, Likewile from the TS: of fo the Sun before found rat | 
deduct the Curtatian and there refts 97604 55which is the Ecliptick or curtated dilfance, 
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of 386! 707 

Having alſo by the third Chapter found the place of the 'Sun to be 6 fig; 19 deg. 55 
2", with his diftance from the earth 995 60, I ſubſtraR theplace of H from the place of 
the Sun, and there reſts farthe anomaly of commuration 7 fig. 21 dep. 4 19; and*be- 


cauſe its greater then,6 fig, I ſubſtraRt the ſame from 12 fig; and the refidue 4 lig. '8 des. 
55 4x” bei [8 ied, Biveth the half ſum of the oppoſite angles #fig. 4 deg. 27” 50”, 


q krighyn, to finde the avgſe of elongation and parallax of 


(or 64d. Ss i OWT , = - Os 
Traktor te two lateral diſtances, and the difference, .thar is to ay, 

of the: diſtance of H' from the Sun, and of the diſtance of the,Sun. from the earth, and I 

finde theirfumis'r 075605, and'their difference $7648 5, from which (for facility of 0- 


peratiop;and' uſe of my Tables)'T ſtrike off [the two laſt figures towards the right hand, 
and hienByite Canon of LogarithmesTſay, \ _ : : x raſa 


Asthejum 1075605 \'* 2 42031652 
To the differ. 876485 1 3.942744” 
So the tang. of 64d. 27 5o/%_/ +  10,320800 
2:4 I4263544 
To the tang,of 59 g7 3 10,2318g93 


Sum 124" 4 53 Angle of elongation 
Differ. 4 50 47 Paral.of the earths orb 
Finally,becauſe the anomaly of commurarion is greater then 6 fig. I therefore ſubftrat 
the parallax of the carths orb 4 d. 50' 47” fromthe place of Þ fromthe Sun 10 fig, 28d. 
50" 43”,and the true place of Þ from the earth will be 10 fig. 23 d. 59 56”, that'is to 
lay, in 23d. 59' 56” &, 4 
F-RAXIS. 


Longit, h | | Aphelion h Node Hh 
'$ D / Ht 'S D / 0; S D # its þ 
1601] 6 28 25 17.8 ' 26 © ©13 20 33 31] Oplace 


20] 8 4 41 56 26 46 | I #5. 
I9| 7 32 26 20 25 236 11 27/19 55 2% 
B. ' Oltober 9 10 41 p-' © 27 | 
Dajes 2 9: 243- © ©, ofOdiftance 
Hours '$ 40] © ©| 99560 
| Mzrutes 10 1 © . © | 
———— ACS een awd 
Meanlongitude of h|11 4 48 5618 26 53 1213 20 56 28 


eAphelion, ſubſtrat] 8 26 53 12 


Mean A: 5:9 "oo 67 "OWE diſtance of -R from the -Sun is 
AE quation ſubltrat 5 56 -26| 676389. }- = x 4 
— | From the argument of latitude-1s found,(1) 
Excentrick, place of h|16 28 52 30| the Ticlination 1d. 32/ 29” S. (2) the Re- 
Node aſcend. ſubſtract] 3 20 56' 28] qRion r/ 47'S. (3) the Curtation 344! 


0 Þ bot + | 976045 Eclipr. diſtance h from © 
Fc oe: COnney | FF So 4 Jl 99560 Diſtance © fromthe catth 
ASAER Er LR 1 | 
Ecliptich, place of H = 28 50 43 -_ reg | k, _—_— 
veck 2 Eon [£2 3 _2|Tangot64d.27/50” -, 16,zxÞo 
. eAnomalyof commut. | 7. 21 54 19] Tang.oft59 37 3 | 19,231897 


Parallax of the Orb | ſublir, 4 50 47, + 1a 


| "Beg ht in & 23 59. 56 1Di r, 4 50 47 Parallax, \ | 
- Akt this manner are the places of Y arid &'to be inquird for any time given , ſo that 


 theoperation being the ſame, I ihall forbear to make further illuſtranon, and therefore 
- hall proceed tothe Calculation of the true motions of the. twoinferiour planets Fand F/ 


CHAP, 


Agr. 124 4 53 Angle of elongation © 
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To calrplare thetrge. motion of the 40 forty Planers ? & L] | | 


He Praxis of the Caleagn.iy vor 

. .ly differerh from theman the co tr 
... periour planets the parallax of theorb.is; © the 
"> .. -. inferiour its.the angle at the earth, which. inhe fo 

and in the later ſubſiraRted to.or fromthe he Place of th ny ic pick th, the 
gi red, - 


feriour Aras a+ x the 
ſpicuoul demonſtrated i in the wi 


5 * 12 aft ] "3c 060 Ye 
In the year 1644, Jul y 1 ftilo EE or © eas ftilo veters, Hh hs is (x my 
2 was qbſervedin 25d. 34' 9, with North latitude 1 d. 14". 
The difference of Meridians is 10 , thereforethe cime at Lowdow is Poe which 


rime the place of the Sun fromthe earth is 10 d. 18'19”"S, and thediſtauce 0 


from the Sun 101795. 4.4 7d 
PRAXKIS, * 
CAMean motion off, Aphelion . | 

T ime given ,.| $S D , | ['S 4 p 

160T [art 20 52 Fro x 47 


Tears 4p 0 7 44 233] _ 27 32 
B: " June o-* 220 gol. ; 
Dajyes. 21] nx 3 38 '44 : 


— we 3s 3 
Mean motion " of 2 rY 20 45 We 40.2 23" 57 | 
eApbelion ſubtrat wo 2.323 57 8: | 
_ f 20 enteric : 
Mean Anomaly 9 18 21 52 72575 Excentrickdiftance of from O) 


AE quation | adde $7 40 The 2 t of latirude gi graths Lackfes 


ao tion 1d.167 51” 'xhe, ReduQi eduQion 2/ 5” 
Pray. of | 7 21 33 5a and the Cul Qui 17) fs; dere 


Node aſc 
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CHAP. IX. | 
To caltulate the laticude of the frve Plantts h, 2,8, 2;and y. 


& in the Calculation of. the longitude of theſe'y planers we haye a twofold lan - 
 itude given ; the one being thee ev lace from the Sun, the orher the rſt 
_ i phace che caxth, which ſotrie call the true place 3 fo is there a twofold ti. 
— rudehe one bezns the true latitude from the Ecliptick, as in relation te rhe Sun 
and Focus of -the Orb * the other, a$ ir appears fromthe earch, which hath its principg] 
dependance upon the Earths diſtance fromthe body of the planet, as may be ſeen by thoſe 
evident Demonſtrations in the former Book. 6 Ph fg Ia 
And feeing that the latitude of. ary of theſe planers may be obtained with as inuch 6. 
- cility and expedition, bythe Canon of artificial Sines and Tangenrs, as by any pecyliax 
Table whatſoeyer ; 1 foal therefore an few words give an uniyerſal Rule ſpeedily to 
finde the fame at any time aſſigned. 9 A ie > | 
As the fine of rhe angle of clongation; +. the ſine of the angle of commutation : 
- . Sofisthe co-tangent of the Inclunation, tothe co-tangent of the Ltitude required, 
For illuſtration hereof I have added two operations, as T did in the laſt Chapter ; the 
one in hH, the other in?, whereby all other examples of this nature may ſpeedily be ef- 
fected, IC _e” 
In the forecited obſervation of Bullialdxs 1640, Oltober the 2 day. 8 ho. x 0” che be- 
ritude of H is required, at which: time the angle of clongation is.124 d. 4' 5 3”, the an- 
| of h trom the Ecliptick x d. 32 
29” S.A, Hence, according to the former Analogy, the angle of latitude arthe earth is 
thus found, | | 


| Sine of the Elongation 1244. 4' 53”. 9918159 
Sine of Commutation 51 4 19 - 9890943 
Co-tangent of Inclination x 32. 29 I1,570105 

F | 220M 21,4610 
Co-tangent of Latitude 1 deg. 38' 28" x 1,542390 


In the Operation of 2 the Inclination of her Orb is found 1d. 16' 51”, the angle of 
parallax or elongation 45 d. 19” 5”, and the angle of commuration 131d, 19' 15/ 
Thenco finde her latitude from the carth, 


Sine of Elongation 45 d, 19" g*" 06 9,851882 | 

Sine of Commuration 131 ;17 T5 9,875 876 

Cetang. of Inclination-x 16 5x , 12659557 

Co=ang.of Latitude #* I2 * 4, 11,674551 
CHAP. X, 


To finde the places of the fixed ftars at any time aſſigrel. 


N regard the motions of the fixed ſtars are (by obſervations inallages) deprehend- 
.edtorbe equall, therefore to.finde thitr places, iris no more buttoger the middle mo- 
tion of the firſt ſtar of «Aries to the time given, to which adding the diſtance of the 
ſar, whoſe longitude is ſought, the gate will be the place of the ſtar required. 
 _ Extmple. 1 deſire to know the place of the Lions heart the firſt of January 1656, 
gberefore I firſt colleR the motion of the firſt ſtar of Ariesgthus : 


- ob v5) = TIO IR 
ar > + 4.9 PETE 


CorrEesTiat Motions, 


SAS: 


I... 4 | 
IcoI}JO 27 36 42 £ [ 
40 33 20 | 
15| 13 20 | 


1656 o 238 22 32|Motion of the Gaſt ftar of Arits, | 
3 26.49 0; Diſtanceof theLions heart Adde = 


| —_—l 


4 25 2 32{Phceot the Liangheare, | 
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To finde the meant time of the (onjunttion or Oppoſition of the Lumitavies, | 


be requiſite to make illuſtration thereof : wherefore, | | 

To the Meridian of the day next preceding the moneth giyen, compute the 

' mean longitude of the Moon from the Sung by the Sexagenary Table, (or by the 
vuloat Table if you pleaſe) which if it chance to be exaGly 3 Sexagens, the midd]e o 
the Full Moon happeneth at that moment ; or if it ihall be exaRlly 6 Sexagens, then tlie 
middle of the New Moor falleth at the ſame time. Burt if the mean morion ofthe moon 
from the ſun be lefſe hen 3 Sexagens, ſubſtraRt che ſame from 3 Sexagens, and the reſidue 
conyert (by the Sexagenary Table of the mean mation of the Moon from the Sun) 4nro 
dayes. and minutes of the day, which being redueed into time, will give the mean tinge of 


| Te inveſtigation of this being of good uſe in the Calculation of Eclipſes, ir will 


the Full Moon in the year and moneth given: Bur: if it be to finde the New Moon, then. 


ſubſttaR che mean motion of the Moon from the-Sun, from 6 Scxagens, and convert the 
reſidue, asbefore. | | : | by 
Example. It is required to finde the mean time of the Full Moon in September 1652 
to which end I take the years eompleat16 51, andthe moneth Auguſt, that is, in Sexag 
a''f 47” 34 31d. from whence the mean mction of the Moon from the Sun way thu 
- be ſpeedily obteined, Car. Io 


* 


D . 0 


'S f 

2''! 6 IJ, [3 TY 

, 47” Jn Us 

34 & 0. 

31d, O 17 54 47 

| Epocha 3 24, 3x 37 | 
Diſtance of the Moon from the Jn x1 239 7 31 | | 


This known, I dedu& the ſaid I Sex, 294.7 3x” from 3 Sexagens, and dhe ni L 
x Sex. 30d; 52/ 29” I reduce into dayes and. minutes of the day. by the None 
Table of the longitude of the Moon from the San 4 thus,” Ys by "gy 


| Sex, D 
The Diſtance of qfrom FO x 3 
Dayes 3 1 


: 
} 


* 2, 1.5.4 » 


ins The Calculation of the 


Which is reduced into time thus: 


ho, / W 1 

29 [26] W wv. © 
15” CE. :D_£ 
DT: 5c gc 19 86 


| Torlis dayes 7. 10 ho. 5419” 36” 

Therefore the mean tiitic of the Full Moon happeneth in September 165 2, the + day, 
10 ho. 54 20” fere, ; 

Now to findethe'time of the mean Syzygia next following, I adde to the Full moon 
given the half Syzygia 14 dayes 18 ho, 22' 2 and the product will give the mean time 
of the New Moon next following, viz.. September” 22 day, 5h. 16” 22” and thus you 
may proceed fromNew moon to Full moon, and from Full moon to New moen-ar plea- 
ſure. | 


1 w 
. _ 
ah —_ _ ———— — 
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CHAP. XII, + 
' To finde the time of the true (onjunttion or Oppoſition of the Sun and Anon, 


and if their motions (hall then agree, and be boch one, che true Syzigia fallerh 

at that moment; but if their places differ, as moſt commonly. it happeneth, then 

take their difference, which divide by the true hourly motion of the moon from 
the (un, and the quotient will give the-Interyal of the mean and true Syzygia, and this 
-adde to the meantime; if the place of the Moon be leflethen the place of the Sun ; or 
dedu® the ſame, if the place of the moon be greater then the place of the Sun, and you 
ſhalt havethe time of the true'Syzigia well nigh. 'To which time again compute the true 
places of the Sun and moon, and if their places ſhall cxIT agrer: you have the acurate 
moment of the true Syzygia, bur if there be ſome {mall difference, as oftentimes happen- 
eth, then divide the ſame by the true hourly motion of the Moon from the Sun. at that 
moment, and the quotient adde to or ſubſtraCt from the time before found, (according as 
the place of the Moon is lefler or greater thea the place of the Sun) and you ſhall have 
the time of the true y2ygi. ">; 

Example. By the former Chapter the mean time of the o—_ of the Sun and 
Moon in September 165 2 is the 7.day, 10 ho.54' 20”, at which time the tive rlace of 
the Sun is 5 lig, 25d. 26" 50'', and thetrue place of the Moon 11 fig. 279. 52' 24” and 
becauſe the place of the Moon 1s diſtant from Oppoſition of the Sun 2 deg. 35' 16” 
therefore 1 divide this diſtance bythe hourly motion of the Moon fromthe Sun 35 42%” 
and the quotient is 4 ho. 20' 57 ', which I deduR fromthe time ofthe mean Oproſition 
(in regaxd the place of the Moan followes the place of the Sun) and there remaineth 

. 7 dayes, 6 hours, 33" 23, the cftimate time of the true Oppatain, | Towhichtime 1 | 
compure the motions of the Sunand Moon, and I finde the $i Place Ty 25d.16" 12 m7 
and the Moon in 25d. 16” 33: X, the difterence from Oppoktion of the Sun is 20, 
and this I divideagain by the corrected howly motion of the moon from the Sun, and 
the Quotient is 36"”, which I ſubſtraQR from the former time, becauſe the place of the 
Moon followes the place of the Sun, and there remaineth the time: of the true Oppoiri- 
on September 9 day, 6 hours, 32" 47" z at which'time'I avaln examine the true places of 
the Sun and Moon, as may be ſcen in the following Synopiis, 
Sun S DjQ, TT 17 Moon S 
Mean motion © 5 27 17 _ 4 Mean motion of » il 25 4 12 
Apogron ſubltr, 3 6 96 '34 | Apogzon ſubſtr. 5 22 49 36 
mm ——m——_——_— 


| T: the time of the mean Syzigia compute the true places of the Sun and Moon, 


Anomaly ofthc© 2 20 4o "30 Anomaly of the Moon 6 2 14 36 
&quarzon ſubltr, 2 .0 $4| £quation adde 11 58 


+... Gorquate Anom. 2 19 42” 0] Coxquate anomaly 6 2 22 0 
__* Suns true place MM 25 16 10] Moons true place X 25 16 10 


| 
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CorrtsTIAlL Motions, Og 


"- By this it appears that the places of rhe Sun and Moon are exadlly oppoſite; arid thert- 
fore I conclude the time of thetrue Oppoſition 1s exaRly obteined, 4-77 ] ; 
S D / M1 | : 


The true motion of the Moon Ii 25 16,10 
Her Node aſcend, ſubltract © x 50-0 


Argument of latitude 11 23 16 10 _ 2:1 
Finally, with the argument of the moons latitude I finde her ReduRion 1” 45” tobe 
added to the Moons place in her Orb; and therefore the Ecliptick place 1s 25d. 197 437 
X, which known, I divide the Reduction by the hourly motion of the Moon from the 
Sun, and the quotient iS 2' 39' viz, the tume of ReduRion, which (as by the moans 
place appears) is here to be ſnbltracted, | q 


D-: H - 
Middle time of the true &, September 7-6 32 47 
Time of Reduction ſubſtract 2 439 
The correRed time of the true September 7 6 30 
Aquation of time ſubltract 1 Fl 4 
Apparent time of the true P September 7 6 28 34:.:.:| 


— 
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CHAP. KENT. 


To finde the hourly motion of © and», with their apparent ſemidiameters and ſbadine- 
of the earth at the time of the Eclipſe. 54; 


with the cozquate anomaly of the Sun take his Semidiameter, Horizontal patal- 
lax, and hourly motion: {likewiſe with the cozquate anomaly of the Moon ypu 
may take her Semidiameter, Horizontal parallax, and hourly motien, then from 
the ageregare of the Horizontal parallax of the Sun and Moon rake the Suns ſemidia- 
meter, and the reſidue will be the apparent Semidiameter of the earths ſhadow. - - © | 


lj 
bl 


As 1n the former Chapter the coxquate anomaly of the Sun is found 79d* 42”, at 
therefore his hourly motion 18 2' 27/7, Horizontal parallax 27 207”, and his Semidiami- 
rer 16' 16”, : $f 

Again with the cozquate anomaty of the Moon 182 deg. 22", Ifinde her horiz | - 
tal parallax 60” 41'', hourly motion 38” 9 7, and herſemidiameter 16” 44”, 


Þ the Table of the Semidiameters of the Sun, Moon and ſhadow, &c, kd 


i 
4 


Horizontal Parallax of the Sun A | 26 $; | 
Horizontal Parallax of the Moon 60 43 +14 

Agoregate 623;,-'!.3 i 
| Semidiameter of the Sun ſubſtrat 16. 16 "14 
Semidiameter of the Earths ſhadow por pen rag 


7 OY : | 

| 

62 CHAP, XIV, | 
To finde when the 1/ſoon will be eclipſed, gud when not, | 


| 
Rale 1. 

| | T the time of- the mean Full moon, if her middle place ſhall be diſtant from ej- 
| ther of her Nodes leſfe then 15 deg. 12', either according or contrary to the 
ſucceſſion of the ſignes, that Full moon may be eclipſed, | y |: 
Example. Arthe.time of the mean Full moon before mentioned in Septeny- 
ber 16 52,the 7 day, 10 ho. 54” 20”", the mean place of the moon is 27d, 27' 48/ ho; 

M m Ry an 


| 
| 


H 
= 5 
Ra 
cows + 
CEE. - 
\ 

ix K 
Ra 


$30 
and the place of ber Node aſcend 1 deg. 49/ 26” Y ; fothat berween the place of the 
Wa Node is but 4 deg. Ss whereby I conclude the faid Ful Moon was 


Eclipſed. 
_ Cf "RIS 


If at the time of the true Full Moon her latitude be lefle then the ſum of the Moons 
ſcmidiameter andthe Earths ſhadow, the Moon will ſuffer Eclipſe, bur if greater, ſhe 
cannot be eclipſed at that Full. 

Example. Inthe faid Eclipſe her latitude at the time of the true Full Moon is 34' 
x54, and the ſum of the two ſemidiameters is 63 29”, therefore becauſe the Moons la- 
titude is lefſe then the ſaid fum, I pronounce that the ſaid Full moon was eclipſed, 


OI nee ——_— 


CHAP, XV, 
To'finde how many Digits the Moon will be eclipſed. 


— — 


Aving found the true latitude of the Moon, her Semidiameter, and the ſemidi- 

ameter of the Earths ſhadow (as before is taught) you are then-to deduct the 

Moons latitude out of the aggregate of the ſaid ſemidiameters, and the remain- 

er wall be the part deficient ; which found you are to reaſon thus ; As the Dua- 
meter of the Moon, is in proportion to 12 digits: ſois the part deficient, to the Digits 
eclipſed. As in the Eclipſe before treated of in Seprember 1652, the Semidiameter of 
the Moon is 167 44”, and the part deficient 29' 147”, therefore I ſay, 

As 33” 28”, isto12dig, fois 29/ 147, to icd, 28' 56”, 


By the Chiliads the work 1s thus : . 
As the diameter of Þ 33'28”,or 2008” 3,302764 


Is to 12 dig. or 720/ 2857332 

So is 29 14,01 1754” 35244030 

To 1ed, 28' 56”, or 628' £5 2798598 
CHAP. XVI: 


To finde the minutes and time of Incidence, &'c, in this Lunar Eclipſe. 


Trigonometrically, which way, becauſe it affords much brevity, we ſhall here follow 
In the former example the ſum of the ſemidiameters of the moon and the ſhadow 
being reduced into ſeconds 15 3809, and the latitude of the Moon 2055. 


Sum of the ſemidiameter of the Meon and the ſhadow 3809 


FT: the 24 Chapter of the third Book I have ſhewed how to reſolve this Propoſition 


Latitude of the Moon 2055 
Aggregate 5864 3,768194 
Difference 1754 33244029 
Sum 7,012223 
Minutes of Incidence 5 37 27” (or 3207”) Semi-lui 3,506111 


Then I divide the minutes of Incidence 53” 27” by the true hourly motion of the 
Moon from the Sun 35” 42”, and the quotient x ho. 29' 50” is the time of Incidence, 
which being doubled, giveth the total duration of the Eclipſe 2 ho. 59" 40”, + 

Bur if the Eclipſe be toral, with continuance, it is then requiſite to finde the minutes 
of Incidence and half tarrience together, and the minutes of the half tarrience beſides, 
which how it may be effeRed is to be ſeen in the former Boook. 
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Cortasriar Motions, 
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Ith the latitude of the Moon enter the table of the Interyal of. the true d on | 


CHAP. VXII. 
P from rhe yn_— Obſcuration, and you ſhall haye the diſtance requirgd, 
"41 


To finde the Interval of the true d or & ©, from the greateſt Obſegretion. 
which divide by the honrly motion, &c. | 


| Example, The Latitude of the Moon in the former Eclipſe is 34” 1 io 
South deſcend. and therefore the Interyal of the true Oppoſition and greateſt Ob urati- 
on is 2' 59”, which divided by the hourly motion of the Moon from the Sun, giv hs" 
1” to be added, io that the middle of the Eclipſe and greateſt ovicuration happen th.2c 
6 hours, 33" 35”. a 


pn CE_ 


CHAP, XVIII. | | 
T o findethe Latitude of the Moon at the beginning and end of the Eclipſe. 


Hat the Eclipſe of the moon may fitly be deſcribed i» p/ayo, it will be here cx- 

dient I ſhew how to finde her latitude both at the beginning and end of the 

clipſe ; wheretore, take the minutes of Incidence bes. motion of the Sun q- 

ecing to the time of Incidence, the ſum whereof dedu& from the anomaly-of 

the moons latirude at the time of the middle of the Eclipſe, and you ſhall have the ana- 

maly of the moons latitude at the time cf the beginning of the LO ;. but addung 

them together, it giveth you the anomaly thereof atthe end ; by help w excof you may 
by the faxth Chapter finde her true latitude, | ; 

Example. In the Eclipſe before-mentioned the motion ef the Sun agreeing to the time 

of Incidence is 3” 40””, which added to the minutes of Incidence 5 3 7's maketh 5 


7, this I ſubſtraRt from the argument of her latitude at the middk, and it leayeth the 
argument of her latitude at the beginning 11 fig. 22d, 29' Fa ', but being added, it pre 
ducerh the argument of her latitude at the end 11 hg. 24d. 23*17”', Hence i 
rude at the beginning is 39” 12”, and at the end 29' 19” South, ae lf 
CHAP, XIX, i ; 
The (alculation of this Eclipſe according to the foryyer direftion”, ' 
> 
 M Ean Oppoſition of the Luminaries September 7 1Q 54 30 
/ © Interva ſubſtraR& ? 21,3 
Middle time of the true # September  Þ:39 4 
True place of the Sun | WM 23; 16 4 
Eccentrick place of the Moon X 2/16 I» . 
Coxquate anomaly of the Sun 2 19 423 Þ 
Coxquate — of the Moon 6 -3\, 23) Þ 
Argument of the Moons latitude IT 23 26| 1Þ 
True latitude | 34\ 15 
ReduRtion adde _; 
Hourly motion of the Moon from the Sun 35. 48 
Time of ReduRtion ſubtract 2” 3g 
The adzquate time of the Oppoſition September 3 -6 307 , : 
on of time / adde | I 34 
— Appotene or true time of rhe Oppoſition September 7 6 28 34 
Ko ., Cmoon 16. 4h 
Semidiameter of CS FOO 46, 4þ. 
Suna 


LINMI 


—_ vs Fw < b na ws ; 
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| H = 
Sum of the Semidiameters -- ej = | 63 29 
Parts deficient. | | : 29 14 
Digits eclipſed y Dig, I0 28 56 
Minutes, of Incidence | $': 53 27 
Time of Incidence 4 1 29 50 
Total duration | | 59 40 
? Interyal of the true Oppoſition and greateſt obſcuration - adde $6 2 
Beginning of the Eclipſe. 7 | 5+ 30 95 
True Oppoſition 6 28 34 
Greateſt Obſcuration 6 33 35 
Endof the Eclipſe. _ $ 23 25 
Latitude of the Moon at the beginning South 39 12 
Latitude of the Moon at the end South 29 '19 


CHAP. XX, 
To delineate or typifie the Eclipſe of the Moon in plano, 


E i O deſcribe the Moons Eclipſe #» plans, we muſt haye in readineſſe the ſemidia- 


meter of the moon, the {emidiameter of the ſhadow, and the true latitude of 
the Moon, both to the begitining and ending of the Eclipſe, which had, draw 
the two lines B D and C E, cutting each other {quarewile in the poimt A, to be 
of ſufficient length for the number of the parts of the ſum of both the ſemidiamerers, 'as 
BDandCE (which may be done by help of a Scale of equal diviſions) and let Brepre- 
ſent the Weſt, D the Eaſt, C the North, E the South, Then on the center A deſcribe a 
circle, coriteining the ſum of both the Semidiamerers, whoſe circumference is noted with 
the letters B CD E,and on the ſame center A deſcribe a lefler circle within the tormer, 
comprehending onely the ſemidiameter of the (ſhadow, whoſe Eucumference is F G, 
Finally, upon the line C E note the latitude of the moon both at the beginning and end- 
ing of the Eclipſe, numbring it Northward or Southward from the Ecliptick line B D, 
accordifie t6 the denomination and ſpecies thereof, drawing parallel lines to the Eaft 
and Wetf, and at the end of each line, make a mark, and from theſe marks. draw a 
freight line, as LH, which ſhall (without ſenſible errour)repreſent the way of the moon, 
during the time of the Eclipſe, upon which line deſcribe threemoons (or five if it be to- 
ral;) the firſt in L, ſhewing the beginning of the Eclipſe, the ſecond in T, ſhewing the 
middle thereof ; and the third and aſt in H, repreſenting the end and full recovery of 
Moonlight. .. Ko 1 ROSS HO IS ee 
Example. In our Eclipſe the ſemidiameter of the Moon is 16' 44", the ſemidiame- 
ter of the ſhadow 46” 45 *', the latitude of the Moon at the beginning 39” 12” South, 
ahd at the end 29' 1977; which given, on the center A, 1 deſcribe a Circle, contcining 
# 5 FB the ſum 6f the ſemidiameters 63"-29/% as 
% © ny: B CDB, within which I deſcribe their 


x cle F G F,contcining onely the ſemidiame- 
> | ter of the ſhadow 46 45”. Again, in the 
line E C from the point Atowards E,T note 
the latitude'of the Moon at the beginning 
39 12" South, drawingthe line LI paral- 
leltoB A. Allo in the ſame line I account 
the latitude of the Moon in the end of the 
Eclipſe'29/-19 / South, extznding M H Pa- 
{... rallel ro AD; which done, I draw a line 
from Lto:H; which repreſents the way of 
the-Moon during the ſaid Eclipſe : and laft- 
Neath? ly, L ſhewes the place of ' the moon at the 
SO beginning of the Eclipſe, T, her place at the 

48 1 middle, and H' her plate at the end of the 
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CHAP. XXL, 7 WO 
Of the Suns Eclipſe, and to finde when it will happen, and when tor. 


Bi- I come to the Calculation of the Suns Eclipſe it will be necefli ry for us-10 


ſhew how to diſcover whether there will be an Eclipſe or no ; tor you-yauſt 
know, that the Sun 1s not eclipſed in every ConjunCtion with the Modn, but on- | 
ly when it happeneth neer one ofthe Nodes, where the moon hath''little or no 
latitude at her Conjun&tion with the Sun, therefore I think it expedient 4 infer? two 
Rules uſed commonly for this purpoſe, whereby you may finde when the Sulh will be e- 
elipſed, arid when not; the firſt whereof hath been in great eſteem with anf tquity,, n6t- 
withſtanding the latter is more exact ; but withall more difficulc; both which in: their 
order are here ſet down. =o | 

' Rale 1. 


If the middle motion of the moons Jatirude at the time of the mean Conjun&i>n be 
diſtant from the North Node lefle thien 20 deg, 4o','or from the South Node leffi: then 
11 deg.22 \, the Sun may be cclipſcd at that Conjunttion, Prolomy, & # | 

Example, At the tume of the mcan Conjunction in CMHarch 1652, the g day. 6b; 
52', the middle motion of the Moons latitude is diſtant from the North Nude bur 64. 
57' 4 ,and therefore k ſhews the poſſibility of an Eclipſe, | | 


Rule 2, | = 
If the apparent Jatitude of che moon ar the time of the viſible ConjunGion be lefſe 
chen the ſum of the two {emidiameters of the Suri and Moon, the Sun will then ſuffer 
Eclipſe ; bur if greater he will fuffer no Eclipſe at that time, : 7 ol 
Example. Inthe ſaidEclipſe the apparent latitude of the moon at the time ofthe 
viſible Conjuntion is g* 46/', which 1s lefſe then the ſum of the two ſemidiameters, 
therefore I conclude the Sun was eclipled. Copern. BE 
But this Rule is not of ſuchi uſe as the former, becauſc it neyer takes place till the Cal- 
cularion be'in a manner finiſhed, therefore inthe firſt place make ule of the former, be. 
fure the moon be within the Ecliptick bounds,leſt you ſpend time & pains to no purpoſe, 


_— 
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CHAP. XXIT 


To finde the Aſcendent aud Nonageſime degree of the Ecliptick,, and thereby ro deer 
mine whether the Eclipſe happen in the Oriental or Occidental Quadr ant of ? 
the Ecliptick, +4 4-6 

VIrſt, finde the Right atcenſion of the Sun according to the ſecond Parr, C:zaj 


ap.r. | 


Probl. 2. to which adde the time afternoon, being reduced'into degrees ane+ min. 

of the Xquator ; and the ſum, if it exceed-not 360 deg, is the Right Aſct nfion 

of the Medium Cali, but if it be greater, ſubltrak 360 degrees cherefrom, and 
the reſidue will be the Right aſcenſion defired, As atthe time of the true ConjunAion 
of the Luminaries in March 165 2,22 hours, 24' 44”, 4 


Dr, Fi 
The Right aſcenſion of the Sun is 17 46 40 |} 
---Fhe time reduced into degrees 336 nn. © $f}  / 
Right aſcenſion of the M.C, 353 57 40 | 
4 Ra- 


Now adding 90 deg. to the Right aſeenfiori of the M.C. the ſum (deduRting rhe 
dius) is the oblique aſcenſion of the aſcendent $ 3d. 57 40*', thenbythe reſolutio 
a Spherical triangle of two known angles and the {ide included; we hall finde the 
cendent in 22 deg.'12' 10'S, as you are raught, Part 2,Chap.x:Probl, r 3. But ro finde” 
this paint more ſpeedily. I have added a_Fable of dblique aſcegfions-for the -latiruds of 
Tyvdagjt which finding the aſcenſion given you ſhall thence ſpeechly haye the alzeynds 
ent d fired, Cz os \b "8 1 OTITIS TR | Ro, 

Example, The oblique aſcenſion before given is $3 deg. 57 49” Which being ſought 

| p" i 


3 
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in the Table, it pointeth our the aſcendent, as before in 32 d. 12'S, from which if we 
ſubſtra 3 fignes, the Nonagetirne degree will fall in 22d:12'V, 

Then toknow whether the Ecliptical ConjunQion happen'in the Orient] or Oci- 
dental Quadrant ,\you mult confder whether the place of the Sun be greater or lefler then 
the Nonagelime degree;for if it be greater, the Eclipſe happens in the Oriental Quadranr 
bur if leſſer in the occidental. | X Jy 

As in our former Example, the Nonageſime degree is 22d, 12", V, andthe Sus place 
19 d. 16' 29”. NV. therefore becauſe the place of the Sun is lefle then the nonageſime 
degree, the ſaid Conjunction falleth in the occidental quadrant, | 

Laſtly, from the place of the Nonageſime degret, I ſubſtra@ the Suns place, and the re- 
fidue 2d. 55” 41” is the Suns diſtance from the Nonagefime degree towards the oc- 
cident; | | 


— — 


CHAP,: AXIIL 
To finde the Altitude of the Sun, or Moon, 


any time affigned, according to which Do&trine, the altitude of the Moon and other 
Planets may be found , only this you muſt obſerye, that if the Planer have latitude 
from the Ecliprique, you muſt finde his declination and right aſcenſion, as you are di- 
rected in the 2 Pax. 2 Chap. 1. Probl. or clie for more caſe you may effeR it by the Ta- 
bles in Harmonicon C wleſte which are calculated for that purpoſe, and then worke as 
before in the Sun. 
To illuſtrate this I ſhall give you an Example, for the finding of the Moons altitude at 
the apparent time of the true conjunction of the Sun and Moon in March 16 52, the 
28d. 22 ho. 247 44 %at which time the declination of the Moon is 8 d, 16% 53 North . 
and her right aſcenſion 17 d. 29” 2 ”', which known, IſubſtraR the rightaſcenſion of 
the medinm coli 353 d. 57' 45”, from the right aſcenfion of the Moon (fit adding the 
whole Circle, becauſe ſubſtraCtion cannot be made) and the refidue 23d. zr/ 22” is the 
Moones diſtance from the meridian. | 
T he operation | | 
As the Radius god. 1 ©,000000 
To the Cotangent of the Poles Eleyatis 519d. 32' g,g00086 
Jo is the Cofine of the angle given 23 d. 31' 224 9,962323 


]- the ſecond part 1 Chap, 10. Probleme is ſhewed how to finde the Suns altitude at 


Tothe Tangent of 36d. 41,19” 2 9;862409 
From the diſtance of Þ from the Pole 81 d. 4377 
Subſtract the firft arch : 36 4:19 
Remains a ſecond arch 45 38 48 

As the Cofine of the firſt arch 36d. 4” 19/”. 9,907561 


To the Sine of the Poles Elevation 51 d. 32” 9,993745 
the coſine of the ſecond arch 45 d, 38 48” 948445 27 
To the fine ofthe Moons altitude 42d. 37” 28” g,830711 


hh. 
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CHAP XXIV. 


{ oor et To Joe the Parallattical angle. 
"I. Ubſtract the exuagrne a6 the Suns altitude from the tanoent of his diftance from 
the Nonageiine degree (the Radius firſt mentally added ) the reſidue willbe the 


PA. ſine of | Qical wo. ; FU2" : 


Cotangeat of the Syngakitude 4rd; 51” 297 j 1c,047726 
20974 12 213204 ve? | Ny tr 
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CHAP. XXVy. _ 


| To Ende the Parallax of the Moon from the Sun in «Altitude ; at the time of his 
| | Ecclipſe K # 


T the time of the true Conjuttion before mentioned, the Diftane | of the Sun 
| from the Zenith 1s 48 deg. 8/ 31 ',and the Diſtance ofthe Moon t di the -Ze- 
nith 47 deg. 22 © 32 ”'. Alſothe Diſtance of the Sun from the Eartl1 is 100 367 
and the Diſtance of the Moon 3921, which known, with the Earths Semidiams- 
ter 68 4, we ſhall hence frame our Operation according to the 2 Part 3 Chap. $8 Prob], 


as followeth. 
In che Sun In the Moon - 
100367.0 | 3921.0 
68.5 68.5 
Sum 1004 35.5 5.001887 | Sum 3989.5 . 2.600948 
Dif. Ioo298.5 5.001294 | Differ, 3852.5 . 3-585743 
Tang. 65d. 55' 44” .10.349967 | Tang. 66d. 18" 44” 0.357818 
Tang. 65 53 59 15-347799 | Tang. 65 34 1 13.943561 
Differ. > a5 10.3459 13 Dar. 44 43 \LO«34R043 
4 Mr 
Parallax of the Moon in Alcitude | 44 49 
Parallax of the Sun in Altitude © \ Sub. 2:.44-e:- © 
Parallax of Moon from the Surt in Altitude 42' 58 


—— % — 


CHAP, XXVI. {1246 
To finde the P arallax of Moen from S1n in Longitude and Latitude. 


1. For the Parallax of Longitude, 


Dde tegether the Tangent of the Parallax of the Moon from Sun in alttude,and 
Ac of the Parallactical angle, the Sum (deduRting the Radius) is the tangene 


D 


of the Parallax of the Moon from the Sun in Longitude, - tO) yr 
Example. | LOW -! 
4 —_—_ 
Tangent of the Parallax of the Moon from the Sun in altitude . 42 58. ... $,096829 
Cofine of the ParallaRticall angle 87d. 23" 24” . _. - . $:661109 
Tangent of the Parallax of the Moon from the Sun in lotigitude 1.58 6757989 
2. For the Parallax of Latitude, Mts erp gay 


4 


Adde together the Sine of the Parallax of the Moon fromthe Sun in akicude, aud Sine 
of the Paralla&icall angle, the Sum (ſubſiraRting the Radius)is the Sirie of the Parallaz 
of the Moon from the Sun in latitude. | SHY HCI <4 


Sine of the Parallax of the Moon fromthe Sun in altitude , 42 5$ a $0 96 $46 
Sine of the ParallaRticall ale 874d. 22" 24" | 9,98 (43. 
Sine of the Parallax of the Mt 4 


oon from the Sun in latitude, 42 55 " $096 89 
' "Se the Demonſtration Part, 2, Chap. 3. Probl. 9. 6h 
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.- The Caknlation of the 


CHAP. XXVII. 
To findt the viſible hourly motion of the Moon from the Sun, 


Ifthe Eclipſe ofthe Sun happen in the Oriental Quadrant of the Signifier, 
ind the Parallaxis longitudints decreaſe , fubltract the Parallaxis Longi- 
Rule x, tudins in one; houre;, or halt hour, &c. From the true hourly, or halfe 
hourly motion of the Moon frotn the Sun ; but if the Parallaxss Longitud;- 
'w15 encreaſe,, addc the ſaid difference, | 
; -If the Sun all the time given ,. be 1n the Occidentall Quadrant, and the P4- 
| rallaxss | ongitudinis decreaſe , adde the. difference of the Parallaxis low- 
Rule 2. < gitudinis, to the hourly or halfe hourly Motion of the Moon from the 
= - otherwiſe ſnbſtrat the ſame if the Parallax longitudinis in- 
creale. 
If the true ConjunRion happen in the Nonageſime degree of the Ecliprick, 
ſo'that the former part of the Eclipſe hapneth in the Ortentall, and the later 
Rule 3. Jpart in the Occidentall Quadrant, in which caſe ſubſtra& the difterence of 
the Parallaxss longitudizss from the hourly , or halfe hourly motion of the 
Moon from the-Sun, and the Refidue will be the hourly or half hourly motion 
of the Moon from the Sun lecn. 


"Example Art the time of true Conjunction before mentioned, in March, Amro 1652 
the 28d. 22 ho. 24". 44” the taue howly Motion of the Moon from the Sun is 
34” 22 "ad the Parallaxis Longitudinis 1” 58'9 and becauſe the Conjunction hap- 
neth in theQ&cidentall Quadrant ofthe Eehprick, according to the 22 Chap, 1 ger x M 
ParallaxiFEvngitudinis to' one quarter of an hour ſugceeding the true Conjunction, 

; which I finde to be 3” 55” the difference whereof is 1” 57'', and becauſe the Parallaxis 
Longitudinis increaſeth in the Occidentall Quadrant, I deduct the ſaid difference from 
the true motion of the Moon in the time given $* 35'7, and the Remainer 6' 38% js 
the yifible motion of the Moon from the Sun , inthe quarter of an hour ſucceeding the 
true Conjnnction, 


—— 
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CHAP; XXVIII. 
5% If finde the time of the Viſible Conjunition of the Luminaries. 


| O the time of the ttue Conjunction, compute the Parallaxts longitndinss of the 
| Moon from the Sun, and if it be lefſe then the viſible hourly motion , di- 
vide the ſame thereby, and the Quotient will be the interyall or ſpace between 
.«..,_ . the true and vihble Conzunction, which is to be ſubtracted fromthe time of the 
trae'Conjunctibn ih the Orientall Quadrant , and tobe added jn the Occidentall. But 
ifthe Patallaxss longitndinis be greater; then the viſible hourly motion of che Moon 
fromthe Sun, then you muft firft rake the vifitle hourly motion , out of the Parallaxis 
longitudinis,” and the Reſidue. part bythe viſible hourly” motion of the Moon from the 
Sun for the _ hour whereip it,falls , and the Pworns will give the {pace of time above ane 
Hour, betweethe trag/and* viſible CohjuinRion, either to be added-to the time of the 
© fie Conjilticrion ; or*thf be" ſubtracted from the tame, accordingas it happens inthe 
Orientalt or Occidental parts cf the Ecliptick, as hathbeen ſaid before, 
. Example Arthe time of the. true Conjunction, of the Sun-and Moon in Match 
16: 2; -thf Parallax -6f the Moon from. the Sun in Longitpge 3s 1'- 58" andthe viſible 
rhotion _—_ Moon fr om the. Sun in 15/-oftime is 6,38; by which I divide 1458” 
ahdthe Lnotus 4 20; Tek ipace between: the true. and viſible Conjunction of the © 
Luminaries, wh ich 15 Here tobe added, becauſe the Eclipſe happens in the Occidentall 
Quadrant of the Ecliptick, 


Time 


Cort gs rgart Motions. 127 


PEE'E 0 L340 FI 
ho, ' # | 
Time of the true d at London Ra at ————T=2. ro 
Intervall ofthe true and viſible 4. Adds , : 446. þ 
Time ofthe viſible d at Lovidon (2 83.1 22 29-16 || 
At 2X ant.” Ws nd 0 5 ] 


AGRA W2 3, 9 71 43 et (1 A hay > 
If you would know whether this be the exact time of the yifible Con junction , orno, 
ſcek the Parallaxis longitudenis to the time of the vikble.coljuntinop allo then edits 
ance of the Sun and Moon, by the-true haurly: motion, tor. it theſt two ſhallbe equal. you 
may conclude the time of the viſible Conyjuncrion is truly tolind''y but if othteinayss; 
the ſame is to be corrected. 3 diy MELTS $23MGtC odFgA 
Example Atthe time of the viſible Conjunction, I finde the Parallayis longitudbuis, 
2 32” towards the Weſt, and the true diſtance of the Moon from the Sun 1s likewiſe 
2 32" rowards the Eaſt, and becayſe they are equall, 1 conclude the Viſible Conjunti- 
0n is truly found. | | ths 
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CHAP. XX1X, 
. To findt theVi ble Latitude of t he Aloon from the $ un, at the tire of the Kiſible 


C onmnttion, | 


ua. 
— _ — 
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\, 


Tring found the time ofche viſible Conjuncrionby the former Chap, younuſk 
$—Þ then by the true hourly niotion, compute the true motion of the-Moonddithe 
intervall ofthe true and viſible Conjunction' which adde to, or Subſtracs f FE 
the true place of the Moon at the time of the true Con junction, according 2s the 
viſible . Conjunction-przcedes , or ſucceeds the true, and youthaltthereby-obrameher 
true place at the time of the viſible Con junction, Inlike manner you are to rediice the 
place of her Node to the viſible Conjunction, then deduct the motion of her Nod:,from 
the true motion of the Meon, and the Remainer will be 'the Anomaly of the Moons 
latitude at the time of the viſible Conjunction, by which (according to fe 6 Chap, ) you 
may obtaine her latitude, then'a$ before is taught, you mult allo ar the tame inftanc. cal- 
culate the Parallaxis latirudins , which in _theſe Northern Regions is) alway þ An 
then conſider whether they be both of one affection, that is to lay, both-North aw" > 
South, if they. be, adde her Parallax and Latitude rogether ; *bup if they. be -of ified | 
fections, namely the one North, andthe other South, rhen tubtract the leſſer frem the 
greater ; for ſo the aggregate, or difference will ſherw the yiſible latitude of the M, 4m: 
the time of the viſible Conjunction, either Northward or Southward, which you may al- 
wayes know by, the propriety of the greater number, for the viſible latitude of the Moon 
will be of the lame Denominationand Species that the greater Number is of ;&e; (it. * 


Illuſtration, 
: | d, #4 i 
Place of the Moon at time of the true & V 1916 
Motion of the Moon agrecing to the interyall, Adde Ns "9 
Place of the Moon at time of the Viſible 4 -: xg rt 43 
The Moons Node Sub. © ”o j ” T2 
Anomaly of the Moons Latitude at the V ifible d ”— g\ | 48 
Hertrue Latitude | North 133 3 
Parallax of the Moon from the Sun in Latitude  Sourh _ = 26 46 w 
Viſible Latitude of the Moon from the Sun, . North q 38 
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8: CHAP, XXX, © 
To find the Digits, or Quantity of « Solar Eclipſe. 


w—"YRom the Ag of the Semidiameters of the Sun and Moon, deduct the viſi- 
ble latitude of the Meon,, at the time of the yiſfible Conjunerion , the Reſidue is 
the Part-Deficient: then ſay, nds - 
.  Asthe Diameter of the Sun is to 12 Digits : So is the Part Deficient , r9 the 
Di . Ecli F [ * - 


Sy 


The Operation by the Logarithms. 
The Diameter of the Sun 32* 32" or 1952” 3,29048 
Digits 12 or 720' 2,85732 
Part Deficient 29' 9”' or 1749” 3,24279 


O 


| Aggreg, -6,1e012 
Digits Eclipſed 10d. 45' 7” or 6457 2.80964 


Or if you pleaſe you may performe it by the Sexagenary-Table , or by Legifeet Lo- 
garithmes, or elſe by my Aſtronomical Arithmerick, Lib. 1, Where you multiply 
the ford number, or term given, by the third, and diyide the Product by the firſt, amd 
the Quotient will yield the fourth proportionall, as before, | 


— —— ” 


CHAP. XXXI, 


To find the CMinutes and time of Incidence , Emer ſion , and 
Duration of the Sans Eclipſe, 


wn FEduce the Sum of the Semidiameters of the Sun and Moon and Latitude of the 
* Moon into ſeconds, then adde together the Logarithmes of their Sum and Dif- 
MY ferencoand the Semiaggregate thereof is the Logarithme of the Minutes of Inci- 


& 
LO— 
- 


denee 
Thluftr ation. + 
Sum of the Semidiameters of the Sun and Moon 1996” 
Viſible Latitude of the Moon 220 
| ; 2 | 
Sum 2189 3234024 
DY. , 1749 3324 279 
] : EL _ 6,58303 
Minuces of Incidence 32' 37” or 1957 33391 SL 


Laſtly, to find the time of Incidence and Emerfion, fctk the viſible howly motion of 
the Moon from the Sun, according to the 27 Chap. for one hour before the viſible Con» 
unetion, and allo tor one houre {ucceeding it, by the former whereof divide the Mi- 
nutes of Incidence, and theQuotient will be the time of Inc:dence; and by making di- 
vation by the later , the Quotient will be the time of Emerſion , or Repletion. 

As inthe Eclipſe of the Sun here treated of, the viſible hourly motion for the houre 
preceding the viſible Conjunction is 27 7''4by which I divide the minutes of Incidence, 
and the Quotus 1ho. 137 10” is the time of Incidence. © 

Likewiſe, I divide the minutes of Incidence by the viſible hourly motion for one 
houre following the viſible Conjunction 26'41'” and the Quorus x ho, 14' 44”, is the 
rine of Emerſon, Fi The 


- 
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al + rn 
% » as 


b 

i; 
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2M 


Corr#$tALL Motions. ' 129 


- Kos IF 
The time of Incidence 1 12 10 
The time of Emerhon TI 14 44 
Torall Duration 2-260 54. 


CHAP. XXX1I 'Þ » 
. To find the Interval of the viſible (onjunttion , and greateſt Obſeur ation, 


of the true Oppoſition or Conjuntion from the greateſt Obſcuratiory, and 
the Diſtance there found, divide by the viſible hourly motion, the Muotient 
' . accordingtothe Title , apply tothe time of the Viſible Conjun&jon , and 
you ſhall haye the middle of the Eclipte, or greateſt Obſcuration, SS 


WwW Ith the Viſible Latitude ofthe Moon , enter the litthe Table of the Diſtan _ 


. Example The Viſible Latitude of the Moon in our Eclipſe -37 40" NA: giverh the 


Interval & 19” ſubſtract : which being divided by the viſible hourly motion for the hour 
preceding the Viſible ConjunRtion 27” 7” it pointeth out the Interval of time berween 
the Viſible CoujunRion and greateſt Obſcuration & 42” to be ſubſtraRed, {> that the 
middle of the Eclipſe is the 28 d, 22 ho. 28” 28”, from which ſubſtraQtingtherime of 
Incidence, and adding the time of Emerfion, we ſhall bave both the time «f the be- 
ginning and ending of the Eclipſe, SEE 


hots w# ts. 
Middle of the Eclipſe 22 28 28 | 276 
Time of Incidence KYLA I 12 10 WE 
Beginning of the Eclipſe . 21 16 18 
Time of Emerſion Ada: I 14 44 oo 
End of che Eclipſe 23 43 12 y K 
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"CHAP, XXX, 


ft 
1 
"zD.. 
p M4 


Te finde the Vifiole Latitude of rhe Moon at the beginning and end of the Sui Eclipſe. 


 CcotdingtothedireRionbefore laid down , calculate the true latitude of the 2, 

' and herParallaxis lougitudinss toth to the time of the beginning and :nd of the 

"Eclipſe, which you are co conferre together; making addition or ſubſtraion, 

- ©  a$youaredirected 1n the 2g Chap. and you ſhall haye the Latirmdo apyerens, or 
yihble latitude, both at the beginning and end ate Eclipſe, get ns 28 

Example Atthe beginning of the Eclipſe here created of ;the true latitude of the 


"Moon is 427 44" North, and the Parallax ot latitude 47%” South , and becauſe they 


are of different afteftions , I take their difterence 4* 23” which is the viſible [atitude of 
the Moon at the beginning of the Eclipſe , whtn ts known: to be South, becauſe her 
Southern Parallax, exceeds her Northern Latitude, Againe at the end oftheEflipſe, the 
Moons hatitude 1s 49/ 587 North, and her Parallax of laticude 37 45" South, and 
therefore thie viſible Iatitude of the Meon at the end is 12 13” North. [ot 
$4 | em nr 
CHAP. XXXIV. K: 
The Calculatwnef this Eclipſe According to the preceding Direttion... | 


[ + . "i 8 O04 
rent time of the true Conjun&ion March 128 14 24 44 

Place of the Luminaries VN 19 16 29 
Argument ofthe Moons latitude © $8 50 4r 


: True 


*Fbe' Calcation' of 3the- 


True latitude ofthe Moon NA hes 
Declination of the Sun 60 ote 
Dec!ination bfthe Moon 

Right Aicenfion of the Sun 

Right Aſcenſion of the Moon 

Right Aſcenfion of the Medium C lt 

Oblique Aſcenfionofchs 1 cengent 

Aicendant in- 

Nonageſime deoree | EE of fs Rt, | 
Altitude of the Sun bi] | | IVY 
Altitude of the Moon 


Y gf 
j 3 J 


ParallaRicall angle ! | c . 


iDiRance of the Sun from the Earth 
Diſtance of the Moon from the Earth 
Parallax of the Sun in altitude 
Parallax of the Moon in. altitude 
Parallax of the Moon fromthe Sun 
- Hence the Parallax of longitude 1s 
- The Pa rallax of latitude 
To 15 afterthe true Conjun&tion val. 
The place of the Sun js 
The Place of the Moon 
The latitude of the Moon 
Nonagefime degree 
Altitude of the Sun 
Alritude of the Moon | 
Parallax of the Moon from the Sun in altitude 
Parallacticall angle 
The parallax of longitude 
The Parallax of latitude 
The true motion of the Meonin 1x 5” 
Difference of the Parallaxis lougitudinis 1 in 1 5 | Sub 
Viſible motion of the Moon from the Sun in 157 
Therefore-the Interval of the true and viſible Conjunction 1s Adde 
Hence the Vhble ConjunCion 1s March 
At which time the Sun is in | 
Andthe Moon 
Latitude of the Moon 
Declination of the Sun; 
Right Aſcenſion of the Sun | 
Alchuy of the Sun , —_— Z og 
t Aſcenſion of the, Medium Call 
Ollie Afcenhonotthe Aſccndent 
| Fo +. cs 
- —Nonagefime degrec 
ParallaRicall angle 
= "Declirmrion ofthe Moon 
Right Aſcenſion of the Moon 
Altitude of the Moon 
_ Parallax of the Sun in Altitude 
© Parall-x of the Moon in Altitude 
Parallax of the Moon from the Sun 
Hencc the Paiallax of theMoon from the Sun in longitude 
Parallax in latituce . 
Therefofe the Viſible latitude is 
* * Semediameter of the Sun 


North 


North 


N ho, ! 0 


46 4 
7 34 16 


W233 
17 46 40 
17 29 2 
353 57 40 


83 57 40 
22, 12 69 


22 12 V 


.q1 $1.39 


42:37 28 
V7 22. 24 
100367 
392I 

I 45 

44 at 
2.5 

* 38 

42.55 

22 39 44 


V 19. 17.6 


6-38 
26 


28 22.29 10 
,,V 19. 16: 40 
. V 19 19 12 


46 18 
7.34 20 
17 4650 

42 13 20 


"5M, 4120 


85-1:.4 20 
23 2/69 
23 ,,2:.N 
$6 36 x 
8 18 7 
17 31 27 


42 59 43 
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4 
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end. np TONS. 

Semidiameter of rhe on © ©: e240 6 JF (, FB] 1+; hnr..ts ; 
Sum'of ther 51 ers-. a i ex > 1 ren} 5! 1 © Het '7 
deficiend 4) is noo 40 01s to $hh oily es, ww 4 219ES 


Thereforerhe Digi or Pointsa are Eclipſed/” 


Minutes of Incidence 


jſt / 188.37 
To one hour preceding the ible A F 0 51 xx 26 
The altitude ofthe Sun is Ay ? 4 " | 9 


36/12 59 
The altitude of the Moon 36, 58 37 
- Parallax of the Moon from the Sun in akirude ,- . 146 36 
Nonagelime degree : | 11 22 V. 
ParallaQicall angle ——. 24 11 24 
Parallax of the Moon from the Sun-in longitude. | 4 43 
In latitude ; 146 22 
Difference of the Parallaxis longitwdinis inthe hour given | ; | 7 Ig 
Hourly Motion ſeen 2” Ah 'T y '27 7 
Therefore the time df Incidence - x 112 16 
To one hour ſucceedingthe yifible Conjuntion Viz, yo 28 23/29 16 
*Alcitude of the Sun is p 45 135 50 
Altitude of the Moon 46 33 
Parallax of the Moon from the $ Sun in alcirude 40 10 
Nonageſune degree 3 {7 S 
ewe” eng" angle EI 74 32 24 
Parallax © the Mogn fromt e 1 I? Cr 10 
In latitude 4 II» , YO ACBRY AD el FH i T8 43 
Difference of the Parallax: longitudints 3 un 
V ifible hourly Motion 4G xx 
Theretore the time of Repletion > 4 44 
Interyall of the true Conjunctionand greateſt Obſcuration  - 'S 42 
Hes hu © © 
$ ww. beginning at 9 16 18. 
March = _— ofthe We 10 28 28 
29d, e vilible Conjunetion 10 29 10 WY 
1653 FTheend ſl - wit In themorning 
Totall duration 2 26 54 
Vifble latitude ofthe Moon at rs | » : - _ 
"P) RAT: —_ 


4 43 Axe. I: 
To ieineny the Eelgſe if Sunin Plano, | 


is Delineation of the Suns « Ediple differs not much from that of che Moon! one-= 

in (tead of the Semidiameter of the Shadow of the Earth , you mult heire uſe 
x Semudiameter of the Sun, and the yiſible Jatitude for the true, and ther; Ling 
cced as intheMoon, 


Example in this Eclipſe, \ 
! " 
Sum of the Semidiameters of the Sun and Moon AC 3: ; 49 
@ Semidiameter of the Sun , AM 16 I6 
Semidiameter of the Moon ZO ; ; 26 
Latiude of the Moon in the beginning, AK South 4 2; 
Latitude of the Moon in the end, « AD North | 14x 
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| the way 


F 
Ty 
+. 
oy - b w 4 
Pa » 
- [1 . 
© ® QTF 
GP + > - 
C e 
' i oo 3 4 
C3 
14 © 
-- 
o { - 
i 
»% K, & _ 
r_ . 
. - 
* 
- 
S 
P . 
2 eh . 
p 
1091 
— 
—_ — —_ a m_ 
* 
w 
1.3 gu. 
CF -o-1 
| - 4 . 4 +a. + 1 
» TY” ki 2 \ 4 4 ' x 
Fd ' ; , o F . $ - © $ x 
#* A +; s : | 
Att v3 ''I , 4 w +6 - y , 
» PO Cy - } s 34 42 Y 
«a P ob ” P 343 +4 \ #248 * 
A act 31+? t3* 4 a i 4 + 4 4 " , p - , - @ > 
” LJ _ ; % ; y *=i ”"_ Tos , . 
- 7 , » £ L : 147 » « ; 
T4 G , = % % " - f ; 
" 'S&E | $451 I 22 - - T4 a 
; 1 4 
\ $4. Þ 
Ry ? 
__ " 
. 
* *% \ 
VI w- c 3:13 10 
' fl . i 
MN $5 _ 2 
QÞ <2 
6 * 
0 4 3 
$43 vb#%k a 
£ OL | 
& . i+ 4 7 
} L&t f 10 
- o F 
w[V Fo 
F . 
Lg N : ' 
.. M * a * 8 
C ” * j 
=; - [ > - T 4 
— 5 
© 
: . ee 
a3 % 
(44 * 
- $5 * © 2p . 
ry mY : : &FE - Y x. 44 FE 
3. SE '* : of? VOMIT at $4 << 3 * = * py WIS”, LanffY. » 


190 01) © 


——_— 


ACatalpgueof ſomeof the moſt eminent Cities and 
; | J - » o - 4 j 

| Towns in Exrope, with their Latitude, aud 
Difference of Meridians from London. 


| —— 
Latit. | Dif.M. | Latit, Dif.M 


Names of the Cities ID "ſh, Names »f rhe Cities D: {-h, 
Aberdzen in Scotland 58 40. o 9 S| Hierſalem 132 10 ] 3 6A 
St; Albons in Enzland 5155 Ny” is Y Hallifax in England 4£53499,0 6 & 
Alexandria in SF.g pt 30 58|}2 3 A Hereford in England | 52514|0 11D 
{Amſterdam in Holland 52 24|0 21 9|Hullin England 53:30jo 1D 
Antwerp in Brabant ;1 1210 18 A|/ngolſtade .. [48 4319 48 A 
Athens ix Greece 37 42,152 A Lisbone in Portugal " -I 38:05 10 36 5 
Berwick in England 55 49]0 6 &iLyoms in France . 45 019-22 # 
Babylon in Chald:a .5 ©|3 40 gibeydenin Holladd |52" 719.194 
Bedford in England 52 1I8]o 2 Ep London : 53-32 0 © 
Bethlem 31 50'2 46 gi Mancheſter in England 5Y 2410 9D 
Briſtol-in England $I 32:0 11 S Middleburgh in Leland [5 3010-16 C 
Calis iz France 509 5210 1o g Mentz, in Germany .50' 3010 45 s 
Brandeburgh in Germanie |52. 3019 52 Munſter in Weſtphalia | FI 54|0 28 x 
Bamberge 49 57|0 45 a Madrid | = 
Barcino in Catalonia 40 4510 12 q Narbon in France 4 
Breda in Brabart | by 3s 0 21 g Naples is Italy w 
Burdeaux in France 45 4710 11 & Norimbarg in Germany cl 
Calicute ia Eaſt India 11 30|5 50 g\Paris in France 
C arthag ej eAfrick. 34 5010 41 g Prague in Bohemia 
Caſſelrin Heſſia ba 19j0 37 ql. 4dua 
Compoſtela in Spain '43 © $ 38 &@ -incolne.in England 
Conſtantinople | 133 olz 18 gl-riceſter in England 
Conimbria in Portugal 40 15j0 3 & Peterborough 
Cracovia in Poland 49 58 |1 21 glRomenn Italy 
Damaſcus in Syria 134 0,3 16 afterdam in Holland 19A 
Dantzich / Ss 54 23|1 18 @iKichmond in England 6 & 
jCopenhagen in Denmark, '55 4310 50 A Rochell : 4% 
Dunkerh, gi 31011 g{Stamford in England 3 
Dab lin in Ireland ;53 II, O 26 |S tetine in Germany 53 g 
Dartmouth in E:gland '5O 3010 15 & |Oxford in England | 3a 
Darby in England 53 6]9 5 g|Cambriage  Enetad$ cad, 52 I 
Dureſme die 1 54.4512. 5 S|Srockholme in Swethland © I 

ding burgh in Stotland 57" 0|© 11 @[Syracuſa in Cicily 5 
Epheſzs in Aſia :38 1812 17 H Quinzay in China 
Ely in Enpland WEE 52 zo10 1 8g Tubing 
Frankford upon Meene '50 4j0 33A Toyge in Miſnia 
Frankford upon Odor 52 20:0: 58'A|7redah in Ireland 
Fruenburg in Pruſſia '54 22 |'1.25 AP alerce in Spain 
Geneva 45 54] © 26 zenna in Auſtria © 
Gaunt in Flanders 49 50190 218A enice | 
Goain [ndia 16 ol548A raniburgh 
Grant ham 1n England 42 58 , o 2 S\/Forceſfter in England | 
F Hamburgh in Hellatia 53 42 þ 40 A Worms 
| Heidelburg 149 36 © 36 A Yorke in England 
Aaa _— 


UMI 


(2). thts 


| A:T azt# of the RefraQion of the Sun, Moon | 
and Stars, according tothe Obſervations 
of Trcno Braus. 
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© 
vo 


| 


The RefraQion cauſcrh the Sun , Moon and Stars, to appear alwaye: 
higher above the Horizon then they are , and thereforethe Refratio 
[is x0 be taken from the Altitude obſeryed, that the true Altitude may 


Such as deſire 10 know more fully what the RefraQion is , they may 
have a Demonſtration thereof in Tycho's Progymnaſ; Aſtron, or in Longe- 


be had. | | 
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Aki @ | » | Sur, | | " 
rude. / I / i / 11 | a= / # 4.4 #44 
0134 01/33 ©0130 o 23 [3 1074 10 
TI |26 ol25 O[21 30 24 [2 50|[3 45 
2 [20 o[20 o[15 30 25 |2 30|3 20 
$.1[17 O[17 O|I2 Zo 26|2 1513 o| 
4 |15 39115 20,11. © $913 Ola 40 
5 | x4 30]14 20][10 © 28|1 45|2 20 
 6]13 30[13 50| 9 © wir 35/3 | © 
#|12 45112 45] 8 15 30|x1 25!z 40 
[xx 15]12 ©f 6 45 | 32-12 2512 $0 
9 [10 30j11 20] 6 © 32|1T 5jx 20 
© 1139.  O[10 44] 5 [39 33] $551jx. 29 
II] 9 30110 10 | s$ ; © 34 | 45]x © 
mig |? 35[ 4/32 35|® 3519 50 
I3 30] 9 ©O| 4 © 36]09 3zol0 45 
| 14 8 wy s 30[ 3 39 | 37|2 25]0 40 
:5F 7 30, & Of 3:0 38|& 200 235 
I6]) 7 o| 7 yo} 2 30 39] 1510 30 
Sr 301 7 Of 3i-0 4910 1010 25 
18] 5 45] 6 39] x 15 41] go 20 
19] 5 0©o| 6 ©1 o0 30} 42 o 810 15 
| 20] 4 30; 5 30] © as 43] 70 10 
23-4 0]: 5: ©01]-0;. © | 44 9 . 630 - F 
221 3 301 4 351 © 0 4510 5lo © 


wontanuc, Lib. 2. Spheric, Cap. 11. which nevertheleſſe is ſubjet to 
- \murarions, being referred rodifferent places of the Earth, as isaffirmed by 


'> © [ Mart. Horteafims, in his Mathematicall Preface. | 
. ;- 7 | 
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LIMI 


(3) 


4 O_ 


& * a nendinh Tar of hs Equation 4 
a 
Naturall Days 
The firſt par retcined by Tycho, The ſecond part rejeed by Thcbo, 
containing the difference of the ewing the inequalir 
he diffe ſhewing eq = 
Right Aſcenſions of the Equi- Gaily revolutions of the Ear 
noRiall and the Zodiac. | - about her Axis. | 
Y &S mjar 7 ' [oO Adde}r Adde F7 
Aabe e | ate Aadae. 6Subſt, 7 Subſt 8 Subſt 
/ MH / 11 / 44 / lt 8 Ad: 6 
oj oſs :5/8 47 | 30 0]O0 xs © 3a$; 33 zo| 
xj © 2018 36|8 37 | 29 t{10, : 4{j2 + 63: 36429 
2|0© 40j8 45,8 26| 28 21o 842 1013 3828 
32 5949 5518 15|27 3]2 13j}2 13)3 3927 
4|7 21919 4;8 3126 | 4]2 17]2 17}3 4126 
5|1 39'9 1217 50 | 25 50 2t|2 2013 43]25 
6 | 1 539l9 19,7 36 | 24 6] 26]2 24}3 45/124 
7 |2 I8{9 26|7 22; 23 7} 3012 27[3' 46; 23 | 
$12. 3$19 32j7 7122 8]0 34/2 3113 48\22 
9|2 5719 3716 52|2x| | 9{0 38|2 34|3 $0|21 
10|3 16]/9 4236 36120 x0'|O 43 | 3813 51/| 20] 
12(3 3519 1f\6 20 | I9 x1 [© 44/2, 4zl3 53/119 
12|3 5319 5916 3118] [x20 5112 443, 54| 18 
1314 12/9 5215 4617 1310 55Þ2 4713: 551] 17 
14|4 32,9 54[5 28116 1410 592 5113 57176 
| 1514 4719 5615 . 10 [15 I5-|. 412 54|3 58|[15 
1615 5ig 56 [4 51 | 14 16|1 '8|2 5713 59114 
i7|5 22j9 5614 32|13 17|x 1zf3 ofg o|13f 
18]/5 3319 55]4 12|12 [ 30 'T 613 314 2} 22 
1915 5SSl9 $313 53] 11 I9þ1 20/3 G6J4 2/11 
Fab a wx 70 - ol3.- 357 10 [20 |1 24\3 B84 210 
2116 26|9 48|3 v3; | 9 211 ''28 3 1IT}4 Al 9 
| 22|6 4Ij9 4512 x1 8 2211 3213 14f4 . 4/8 
2316 5619 4912. 37| 7] |23\T 363 17}4 417} 
24|7 10]9 3412 9| 2 | 24\1 4@f3 19f44 5] 6 
2517 24\9. 28|1 48| 5 25 [1 443 22f4 5] 5 | 
2617 3719 21/1 27| 4| | 2611 "45j3 24f4 FT] 4} 
27 |7 5019 141 5| 3|' 27 (1 LIE: 264 6] 3} 
28|/8 2j9. 61]0_ 4z3| 2 28.1 '55j3 28[4 6] 2 
29 |8 14,5 $910" 22 | x] agf i $943 3It4 6 I 
[30j$_25]8 47/9 0o| of |30j2 313 33/4 61 © 
. — | Subtr.; Swbſtr. | Subſtr. has 5 Adde 4 Hi 3 a 
Xx m|w Aw = | 11 Sub, | 10 Sub. 9 Sabſt.| 
- | | 
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gEs & ; o ©” 2 . . | 
A Taste of the ZEquation of dayes, in time, 
compounded of the tw6 fornier Aquations, tor this Yeare 
| 1656, the Apogzon of the Sun being in 64.40'S 
| which wichour ſenſible error may 
ſerve for this preſent Age, 
ne orety deft bs { 3 
| 9 Z - I 4 5 | 
W..v S Ir £2 SA hy | 
” $009 wy rev" nh $e =Y od -rWi 
© i2 Favre | rw 4 S95f+; | Subſtr, | Subſt. | Subſtr. 
Q / 44 p 1 Pg #4 4 #1 L d/ Pg 14 
O|4 4/4 376 17]0 29]7 B8[5 J 
113 4474 5016 1010 4617 14|/4 54 
2|/3 25]/5 1T16 3]1 317 1914. 39 
31/3 6]5 1315 J5|T 2117 2314 24 
4\2 4715 2415 46|x: 3817. 26]4 8! | 
5{2. 28,5 34|5 37]: 55]|7 2913 53 
612 8|5 4315 $1, $317 - 39.43 37 
| 7|1 4915 5I|5 1612 30{7 33|3 21: 
(8x 2915 5915 6[2 4017 3413 4 
91 12046 614 55]3 217 34]2 46 
x10|0 5116 1444 4313. 18,7 3312 30 
121]9 3216 2014 30|3 34|7 32|2 1 | 
12 % 7316 2614 18|3 49]7. 39;1 52 
433 [9 716 5r[4 514 47 28|r 34|: 
12419 2546 36[3 51|4 1917 25]1 16 
85/2 :43]5 4513 3714: 33]7 2x10 57 | 
16|1 - 116 44j3 2214 47[7 a9t bf 38 | 
171 18]6 462 i7,5. 117 2t10 19 
18|}1 35/6 48]2 5215. 1417 5loAo 
19|1 5316 49\2 37]5 2616 59lo 20 
20|2 -10]6 49|2 21]5 38]6 520 40 
21|2 2616 50[2 4]5 5916 44[2 © 
22|2 4236 -49|/1 47]6 1716 35|x 21 
-23|2 5916 o 31]6 f2/6 27,1 41 
24-|3 1416 45141 1416 22|6 17|2 4&2 
| 25-|3 2916 4210 5716 31z6 62 22 
| 26 | 3 44 6 39,0 4916 4015, 5612 43 
"2743 $816 35]9 2216 48]5 4513 3 
'28|4 1x46 30 % 516 5515 3313 23 
29| 4 246 2410" 12/7 215 2113 43. 
3014 3716 1710 29/7 Bls 8/4 4 
BE 3 hs | EE 
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1 


UMI 


(9) 


| — 


| 


A Txst+:'of the equation of doyes ified, | 


compounged of che; two _—_ Mquarions, tor the Fae 
16 56, the AÞgxan of the Sun being in Gd, 49'S... 
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1 os Py 
; py p 
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t 7 which without (eafble error may 5 SoiARy 
| - ©  ſerveforthisprelent Age, tte | 
b{13 Va MSiliiQai > 1 5 Ttyrik. 5,  & 5 | 
[257 PONO32LG 2 N18 ff 211:-5# 70 77 © (651-1 
$0.95 27% mM 1 Ww &:; |. fe n 14 
if | Z| Ade. | Adde, | Adade * eAde Subſt. rae > 
#=; j enter 1 —+—*Y; ; 
Baliv! >, |. 4/ #5. of Fig 48 A © "M4 4 if 
[0.4 4 "12 10|11 121-0 28|10'23|11 40 
Ti 4 2412 19j10 59l o x10 37]r2 324 | 
|. xj 4 45 12 26110 aa\ OS25 |10 i49}11 22}: 
275 $74 $6109 39] o 50|[ir-r|12 19 Þ--: ; 
ws 44 5 25]T2 41i10 T4 1 17|1t 13|11 *1**g if 
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xccc@ the; Julian 11 dayes, and from that yearc incluſive every fourt 


CREE ago © 47 


I I aZios 2 bande EL 
as AA 5: SES BYE Ns BI 2s: vs 


Centenary tobe Biſſextilc, and the reſt of the Centenaries tobe common 
yeares of 365 days a pecce, whereby every 490 ycarcs ſhall gaine 3 day 
of what the: Julian loſeszof this-lee Clavime,de E xplicatione novi Calendarij, 
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An Appendix of ' Aftronomicall Obſervations, | | 
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Argument of latitude ol 17 I5 44| 04 06 17 35 
Reduction | It ubſ. 00 29 adde 5O 
Place from the Sun 04 20 I4 40*' oy O9 43 29 
Suns place from the Earth | 02 23 33 Ix o2 2} 33 1T 
Anomalie of Commutation} 10 03 18 31 | og 13 44 42 
P arallax of the Orbe _ 08 Os 34, ſubſ 27 45 21 


Place from the Earth S 12 09 06 
True latit, from the Earth | Nor 53 59 


AX 12 02 o$ 
Nor ©1 og ol 


The Greek Authour ſaith that Mars was diſtant from Jupiter about a Digit in ante- 
eedence, as by the Calculation appears, but that he was diftant from himabout 2 digits 
towards the Sourh, is ( I conceive) an errour ofthe Obſeryators, for Mars as he pre- 
ceded Jupiter r dig, ſohe was cleyated 2 dig. aboye him, the diſtance being exadtly 
a3 he ſaith, bur to the contrary part, and it cannot be otherwayes, for in the former ob- 
ſervation made a 11 yeares before this, the laticude of Jupiter 18 exactly dercermined, as 
3s alſo excellently proved by the application of Jupiter to the Lions heart Anno. 508 
Septemb, 27, and thercfore if there ſhould be an errour, it muſt be in Mars, either in 
his mean motion, Or 1m the place of his node, In the mean motion it cannot be, the 
former Obſervation denies «, and if we ſhould depreiſe the Node of Mars, it muſt be 
almoſt 20 deg, neither of which wayes will the formerEcliptical\ConjunRion of Ju- 
piter and Afar5admit of, nor may we either deprefle or promotethe Node of Jupiter, 
mmfomuch that we may certainly conclude, that as Mars was diſtant from Japiter, one 
digit inantecedente, ſo Fapiter was diltant from CAars, twg digits towards the South, 

In the ſame Manuſcript 15 found another retnarkable Obſervation made in the 225 
yeer of Diveletianand zo day of Thoth, when the Star of Jwpiter was {een ſoncerthe 
ions heart, that he was diſtant from it bur three Digits towards the North. This was 
Arno, Chriſti 508, the 27 of September, about 4 in the morning,at which time the Sun 

wis-in 5d, 54' 46”, Libradiftant from the carth 99400. * 
can 
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4 4 $1 Da bn bh ut: 1537296 Virafff©- rr 
Mean motion of Jupizer [03.26/35 25|  -- + | 32 Cuntaton ſubf. Ml 
 Aphelion 05 13 29 2 Tz "From: TIT =! 
Mean Anomaly IO 12:56 03h] —_— = ang ne Earcht 
Aquation edde | -,03 51 4oj We riamaaas ok A: 
Excentrick place [04 00 I7 O5 | Sum. 636664 \-_ +3,893907 
Node Aſcend, O03 OZ} 59 6 Dif.. 437864 » Sx641340 
Argument of latitude - 00. 27 17 49 Tang, 324. ao? yt _ 9809495 
Reduction ſubſet. : 00 24 «© F 25450815 
Ecliprick place of Jupiter 04 00 16 41 40!» Jo eathe 
Place bfche Sun |06 05 54 b9f bones. hd 3 + 2 FI 9409 
Anvmalic of Commutration Dor. 56 44 .'7. Angle of Elongation 


| 02 O5 38 of e of Elongat 

Parallax of the Orbe gadde 08. 53 57 DE. 8- 53 57 Parallax of the/12ub 

Place of [upiter | SL og 10 38 | Inclination N A 0d, :.32;:,32 
Latizude of Þ North . © 34 | 7 


The place of the Lions heart was 9d. 6' 24” $\, with latitude 26' & north, ther(- 
fore the difference of longitude was 4' 14”, and the difterence of latitude $? ſheyying 
that was diftant from the Star about 3 digits rowards the north, enclininga little 
north caſt, | . =cÞ'| 
In the year 1591, the gth, of Jazudry in the morning, it was obſerved at Twbing 
by Mich, Meſtlinand lohn Kepler, that the ſtar of Þ was'covered by.&, for the.cy- 
lour of &' appeared red and fiery, which argued & was the inferiour, EY: k 

Ar the time of this ob:1eryation the truc place of the © was 38 d. 47 28” Wand 
his diſtance from the earth 98362, | | 


YL Þ - SHE SG | 

| G d. F 2s N dv. ' ”Y 
The mean motion 07 O7 45 20| 06 16 53 IF" þ 
Aphelion 06 ©7 40 431 04. 29 47 56 
Mean Anomale or 00 O04 37} ol 18 05 15 
A&quation ſubſ. 02 37 09] ſubſ. 07 18 47 
Excentrick place 07 OF OB IT], o6 og 34 24 
Node 3fcend. of 06\53 50] on 126 36 14 
Anomalie of fatitude K-23. 21] o4 22 58 10 
Reducrion adds © 06 24 adde 00. 50 
Ecliptick place 07 oF 08 35! 06. 0g 35 1 
Place of the Sun og 28 47 28 | 09 28 47 2 
Anomalie of Commutajion | ©2 23 3B 53! 03 19 12 14- 
Parallax of che Orbe rr IO 02 13] O1 o5 32 3$ 
_ trom the carth m 15 10 48] M. 1607 52. | 
Inclination I 12 06 01 06 51 | 
Latitude from the Feliick [ND I o9 <5 IND$9) 07 6 '$..| 


By this calculation it appears that the difference of longitude .is only 2' 36'', auld 
the difference of latitude 1' 40”, whereby it appearcs, that & eclipfed Þ exatly accot- 
dnp HMeſtling and Kepler oblerved. | 
. Lanibergins tol, 171, de Obſeruar. Aſtron, Theſaxro. wielts this Obſervation, 
and would have the d on the $ day, and for no other end, but becauſe his Tables Wi] 
not agree otherwayes, Scribit autens Kepler ( ſaith he there” bane JoviS & Maris 
conjunitionem eſſe fatt am die. Januarii noxo, ( hitheito he ſpeaks truth, bur then hee 
ablurdly adds ) verwms calculus Aſt ronomicus evincit fwiſſe diem oltavum. But inop- 
polition of his error, I ſay the true Aſtronomical account, affirmeth and cleerly e- 
yinceth, that it was the gth, day inthe morning zas alſo teſtifies the two Obſeryathrs 
thertof, Meſtlin Epir. Aſtron. pag. 519. and Kepler Aſtron. Opt. pag. 395. 

Again, , the _ewes - 590, upon c third bf OfFober, at 5 inthe morning, Afich(wl, 
XMeftlin obſerved & cclipicd by P Meftlin - 519. © Kepler Aſtren, Opt. 305. 
ER en Ts Robey by * Meftlin, pag. 519 pler Aſtre "TY 

f I jr 
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For the differdliſe of Meridians I ſfubſtrat 3$,, and there remains for the time in 
the Meridian of Eondor, 16 hours 22/, at which time the place of the Sun is 19 d, 
23” 23” =, and his diſtance fromthe —_ 99550. : 


SS. d. / a i S. d Wl 
= Meanmotion | 4 25 30 49| o5 25 ol 47 
-Aphelion 4 28 47 371 10 01 33. 32 
- » Mean anomalic '11'26 43 12|- of 23 28 15 
Equation adde 32 43| 05 .46 
- 7 Excentrick place 4 26 03 32] 03 24 56 ot 
3" wry; bw 1 16 36 02] o©2 13 16 29 . 
reument of Latitude © + '3 ©9 27 3o| or 11 39 32 
$5. 77k Lig adde , 41 ſubſt. O2 5 
Eclptick place X 4 26.03 49] 03 24 53 03 
\\ Place of the Sun © © - 6 19 23 23] ©6 19 22 2y 
 Anomahic of Commutation I 23 19 34 | O09 O5 29 40 
Parallax of the Orbe adde 19 28 29'ſubſt. 33 53 33 
Trut place '| m 15 32 181 WM 15 29 50 
Inclination N.D oi 49 34|N.A. 02 14 49 


Latitude from the Earth |N.D or 16 06;N.A., or 15 33 


"The difference of Longitude is here only 2' 28”, andthe difference of Latitude 
©* 33”, which ſhews that 2 exaQtly covered & as Meſtlin obſerved. , 

In the year 1574, September 16d. at 4ho., eA. IM. that diligent and learned 
Mathematician £Meftlin , ſaw R cover the Lions heart, Meſtlinus Epit, Aſtron. 
pag. 519. & Kepler in A fron, Opt. pag. 305. | 

Eo. the difference of Meridians I deduR 38' fromthe time given, and the relidue 
3 hours 227 is the time of the Obſeryation in the Meridian of Loxdex, at which time, 
the Sun is in 2d. 24/g&' ©, and his diſtance from the earth 10006 * x3 Allo 
the place of the Lions heart 18234, 55' 16” 1, and the latitude 26' 4 North. 


; ft; 71982 $ from © 
_ Bee motion of 2 e2 24 38.47 | 6 Curtation ſubſtraft 
phelion Io O01 18 --26O 
Mean attomalic 04 23 19 17 100063 © from the earth 
A quation ſubſe. 20 IF 71976 PfromO curt. 2 
Excentrick place 03 24 07 32] Gm 192029. 3562 
Node aſcend. 102 13 06 37 = 23085 _ 
Anomalic of Latitude co II Oo 55] Tang, 40d. 9 3” 10,06 3146 
ReduQion ſubſe. on ot! wo WP h 
Ecliptick place 102 24 06 24 I 39511651 
Suns place | 06 ©2 24 30| Tang, 10 4r 32 9,276034 
Anomalie of Commuration | 68 21 41 541; Ag 38 27 31 Parallax of the 
Parallax ofthe Orvbe {| o1 08 27 31 - 
Place of # fromthe earth | & 23 56 59 | Inclination of 2 N. A. 38" 44” 
_ Latitude North 24 21 


The difference cf //; »#s and the Lions heart in longitude is 1' 43'7 in latitude 
2' 9”, andin regard the parallax of Vee was little or nething, it appears that Vers 
hid the Lions heart, as Meſtin obſeryed. 

Again, In the yeare 1598, upon the 15 of September, Venw being ſcarce up, John 
Kepler at Grats in Stiriag\aw ker coyer the Liens heart, Keplerms in Aftron, Opt. 
pag. 205, | 

The Ge of the riſing of Venus was about 2 ho, 36/ mane, from which ſubſtraſting & 
1 ho,.4? for the difference of Meridians, we ſhall have the time due at London, at 
x ho. 32', at which time the Sunis in 14, 319 45", and his diſtance from the 
Earth 100103 parts. | The 


[ 
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| _ 7196g $ from © 
The Mcan motion of Veuus | 2 27532.. 57 .. 8 Curtation. q 
ARGON 7.00 | = F; = - 100103 Diſt.of Sin from earth 
AXquation ſubſtrat 28 26 71961 Diſt, of "*_ from & 
Excentrick place 2 27 4 31]Sunz 192064 4235690 
Node aſcend, - 2.13. 22 22} Differ,3$ 142 7444935 | 
nee wind, ,.{ 0/35. 45 S{Tang. 76, uy 38% 2009708 
Ecliptick place vs 27 [3 2. ag. 13,48332j 
Suns place 6 TX 31 45f, = | | 
Atorhlic of Commutatiou| $. 25 31 24 Tang. 10 1' 47 9,247633 
$7 IS - 20 Dift. 37 -:-IS. . 38 Paralas of or|> 
24 19 14 Inclinatis of the Orbe N. A,48 6'" 


Parallax;of the Orbe ſubſt. | 


Placg,of Venus Latitude N.A, 29 1 


x The true Longitude of the Lions heart at the time of this Animadverfion,was ij 
24d. 15'S with Latitude 26'5 north, therefore the difference of Longitude was 
4', and the difference of Latitude 2* 41'”, Now the Parallay of Yenzs (being in the 
Horizon) was above 2',and the ſemidiameters of them about as much, ir plainly argues 
that Venus covered the Lions heart, as was obſerved, | C a} 
Anti 1 631, Oftober 28 Old Stile, or 7 of November New Stile Monſteny Gaf- 
ſendas (by helpe of a Teleſcope) ooferved a ConjunRion-of the Sun and Aerenr). 
At 9 in the morning he obſeryed him in the Sun, and at 10 hours 28” he left the Sun 
upon the S, E. part of the Suns ſhadow, whereby it may be gathered,that in theheavens 
he wasthen upon the'North-welt part of. his body : hence it may be inferred, thatthe 
time ofthe © Þ was according to the obſervation of Gaſſe#dxs , at 7 ho. 58' 
For the difference of Meridlians, ſubtrating 10, it leaves the time of the Corj- 
jun&tion at Loxdox, at 7 ho. 48', at which time the Suns place is 14d. 37' 19. 
and his diſtance from the carth g$ $89. ; | | 


| G5. Is $880 diſt, of © from earth 
Mean motion of Mercury | 1 24 11 59 21157 dift. of from Sully! * ! 
Aphelion _ 8: 13.00 47] woo cn — C—— 
Mean anomalie 5 T2 11 13|Sumr30037 4, 114067 

. | | 

Aquation ſubſt. 9 35 23; Dif. 67723 3,830716 
Excentrick place I 14 36 36| Tang. 89d. 59' 21/ 13,7248j$ 
Node aſcend. T 23 26 v9 | I 4006 /og 
Argument of latitude ©: I 20 21 173555594 
ReduRion (ubſ. 351 ang. 89 58 45 1 3,441537 
Ecliprick place 114 36 IDiffr.o © 36 Parallax of the 
Suns place . 17 14 37 19] Orbe, ; ot 
Anomalie of Commutation|5 2g 58 42 | HE 
Aquation adde 36 | Incligation, N, 4, $8 jars 
Place of Mercury fro buds 14 37 55 | Latitude North 4 265% 


At the time therefore of this admirable obſervation, the difference of the places of the 
Sun and Adercxry is onely halfe a minute,which is a matter of no moment, and-where - 
as the latitude is ſer down by the obſeryator 4' 3o”” North, it moft ually agrees 
wrh this calculation; intumating that the Node of F is exactly determined, as alto his 
middle motion, and Aphelion, as 1s likewiſe further confirmed by the preccedigg The- 
ory of his motion, and the obſeryarion following. | 8 

| Our Countreyman Mr. Jeremy Shakerley (my quondam Antagoniſt) having in his 
Mathemaricall diſcourſe De Mercario in Sole Videndo, forctold us of a Metcnirial 
Eclipſe, or paſlage of Afercnry under the Su, it fell out: accordingly upon the ow 
Oro por 
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Ottober 1651 z in the morning as It was'obſer y the ſaid Mr, Shakerley, by help of 
a PeripeCtive on paper, at Surat in Eaſt India, Which appears in a Letter that acciden- 
tally. canie ro the hands of my worthy friend Mr. John Booker, wherein Mercury 
(fauh he)ar 6 ho. 4o' mane, was diſtant from the cemer of the Sun about 10”, 8c; 
' which (by the figure thereof in his Letter) is ſuppoſed was towards the South-caft from 
thecenter of the Sun, But becauſethe Obſervation is but mentioned by Mr. Shakerley 
in generall terms, I ſhall only give you the true time of this famcus Eclipticall conjun- 
ion ofthe: Sun and Mercy, by my Tables, and refer the truth thereof to his Ob- 
ſervation, which ſhortly we expeCt to hear from him more ar large, | 


AHIONS. 


| 122 1S- 04. #4 : S d , I 

| Mean lopgitude of the Sun | 7, zz $8 5g [MeanmotionofZ| x 21 34 58 
Apogzon of the Sun ſub/t, | 3 26 '35 4o |Aphelion 8 12 33 51 
can anomalie | 4 .5 33 18 |Mcananomalie | 5' g x x7 
A&quation  fubft, '2 41 20 | {Equation ſ#bft. it 8 47 

R Suns place [m I0 27 38 Excentrick place t: 10 26 II 
His diſtance 93991 Node aſcend. . I 13 45:1, 
Diſtance of 2 from the Suw 77380 Anomahie of latit. | 1x 26 39 $57 
Inclination of Mercury 219, —|Redu@ion Adde I 27 
Ergo,the latit, of Mercury South p14 gf [Place of Þ from©| S 10 27 3g 


For the Aquations of dayes, Iadde 9' 44", and it giveth the true time of th? 
ConjuhEion at Loxdey, at 1 ho. 19' 44” , to which it we adde 6 houres , (the dif- 
| ference{of meridians according to eyany it produceth the time of the Conjun- 

Rion at Swrat, at 7ho. 19/ 44", and therefore at 6 ho. 40' (being the time of Ob. 
ſervation) Mercury was in the South eaſt quarter of the Sun, according as (1s ſuppo.. 
ſed) was obſerved by Maſter Shakerley. 

Anno 1632 July'21 alittle after 3 inthe morning CMonfienr Gaſſendws by the be- | 
nefit of his Teleſcope, beheld Venus and prwgrn's þ in ConjunRtion, yet tothat he 
ſaw Mercury aboyeVenns 3' 5. The ſame obſerved Martin Hortenſins at Amſter- 
darn, 

The time of this notable obſervaticn , rc-pore medio , (as it is reduced to the meri- 
dian of London) isat 3 ho, 1& AM; at which time the Suns true place from the 
Earth is9L 8 d. 5' 48” and his diſtance 161518 parts. 


my & + 
Tis! | Ei 
Mean motion 3 opp 44 * #8 9-3 
Aphelion 20 2 12 46 | " &;._- 4 HR 
Mean anomalic $| 2. & 25 F 24 3 35 
Aquation' ſubft 22 58|ſubſ# 3 17 56 
Excentrick place 3] 4] $4 23 2 8 46 41 
Nede aſcend, 3] 13 ' 44 2 | I 13 17 20 
Argument of Latitude O 21 1x 51 © 29 29 21 
Reduction \ /»bſt 2 ol ſubſh 7 523 
Ecliptick place | 3\ 4 5% 3 3 2 38 49 
Place of © ? 41-2. 5 4383 4 9. 5 45 
Anomalie of Commutration 10 26 46 Is Io 24 33 I 
Parallax of the Orbe I3 41 56 T3 qr 34 
Phace fromthe Earth | S 24 23 ol, ® 24 24 14 


Inclination of the Orbe N.A 2 13 19 N.A. 2 19 7 
Latitude from the Earth ' | Wer, 31 4 | Nor. 35 58 


Þ he difference of Jongitrde is o' 24” the difference of latitude 4' 17 which the 
Parallax of Mercury fiem Yerou ſomewhat diminiſheth, ſo that the Calculation ® 
. moſt-punctually agrees With the obſeryation, Anno 


2 
_ 
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 Anm1644 July 28 day at 2. hours A, 2M. 1 obſerved Jupiter and Mars vey pe 
together in the Eaſt; inſomuch that the perivigge of their reſplendent Raies, 'fremed 
to touch each other , yer by a perſpective Glaſle I diſcerned that Jupiter was clevate(l 
above Mars about three tims his diameter , and was miore Eaftward ſome's digiry. 
Art which time the: place of. the Sun from the Earth 1s.1 4 deg, 50' 42" ol, atqhis ; 
diftance 10 13.97, | | | 0s ASHBY 6 vs [oi OT Gan ho 


L - 
, , S..d, BN-3/2s S d. 361, 28 | 
Mean motion of the Planet 1, 13 49 Is 0... 7:6 _3F 
Aphelion 6 ,8 52..31] <4 29-52 ,57 
Mean anomahe : , 7. 4 47 44 3: 3-213. 20 
Aquation 1 adde 3 18 t|adde 7 3 :26 ; 
Excentrick place / | 1 16 58 16j: 0,14 9 55 
Nodeaſcend, 3. ' 3,200 + 3.003 
Argument of Latirude 20 9: $3. yo! 10: 26 54 4 
Reduction o | adde O 29 ade 0 49 
Ecliptick place” 74%, 1 16 38. 85 0.14 10 47 
Suns placc | 4 14 50, 42 4 14.59 42 


 Anomalie of Commutation} 2 27 52 57] ' 4 0 39 58 j 
Place from the carth & ''38. 21..2713 &; 9 ,7- ad 5-1 
Inclihation of the Orbe S323, 07 ISED) a. GW 


Latitude from the Earth _ i 1.6030. 33 m 


The difference of longitude is 4” 3/”, and the difference of the latitude #/ 25/7, and 
therefore their diſtance was as I obſerved , ſomewhat above three times the Diame-- 
ter of the Star of Jupiter, 1ſhall.now produce the obferyation of Lawrencins Eichſa- 
dins M.D. fol. 156 Tab. Harmon, Ego vidi (faith he there) cum meis Do- 
meſticis Studioſis Anno «A. C. 1639 die } Juni; veſpers S, Vet. jubar Fovis clavym © 
ſupremum © borealem in fronte m, os eſt Stelle Secunde magnitudints, ocenlraſſe 
etiamſs non fuerit centralis ſinodus,&c, Inthe yeare of the Chriitian Era 1639 Jane 
3 (old ſtile) intheevening , my ſelfe, with my Domeſtick Students , ſaw the goeete” 
ing beames of Jupiter to hide the higheſt & northern Star in the forchead of the orpi= 
en, which is a Star ofthe ſecond magnitude, xe it was nt a centrall Conjunctiont ag | 
they teſtifie who obſerved the ſameby the Teleicope, The time of this obſeryacjon 
was (as I gather) at London at g P, JA. at which time the Suns place is 224, 2 oy 
45” It, and hisdiftance from th? Earth, 101744- 


| WW. 533573 Diſtance of Þ from © 
Middle motion of Jupiter | o8 07 17 14 48: Curt. OY 
Aphelion oF 08 a7 37k oo at NE IEELES 
533525 Diltance Quit, Þ fr6@ 
Equation "x ſubſe. Y - o. 101744 Diſtance of © fi Exh 
Excentrick place p - o$' 02 45 I2 _ Fo wg. Bay A + 
Nee acene.” - | 03 07 04 '9\ Tang cd. 9' 577 10: m_ 
Argarnent of latitude 04 25 40 53 | ( © EQx7 CLP90 
Reduction adade o1 27, "15:3 963 vY 
(INN o8 2 45 39| Tang.75 qr 3} _' 10594493. 
ec OI tne Dun O 23 25 5 : _— W441 £24 Fe. 
Ariomalie of Commutation ay 19 40 * = 4 26.24 Þ arallax. of [the 


Parallax of the Orbe ſwbſf. "04 28 24, Inclinatich  N.D. od. 67 «cw 
. © . . 6* 
Place of Jupiter |: m 28 17 15 | Latitude North © 6 {0's 


»w 


4 The place of the Star is 28 deg, $' Mm, the latitude 1 deg. 5" North, and therefore 
Aazaa | 
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the difference of longitude-is 9* 15” the difference of latitude 8* 55%, henee it is ap= 
parentthat the Star was under the Raies of Jupiter and byocular inſpection might ſeem 
to touch him, though thoſe who uſed the Teleſcope (which onely reſpeRts thew naked 
bodies) did ſeg a litre diftance between them. | 
Anno 1644 November 11 inthe morning, Ifaw Mars very neerto thetar in the 
Northern and Supreme knee of the higher Twin, inſomuch chat they almoft touched 
each” other, yet according to the poſition of the Zodiack, I diſcerned © Mars more 
weltward then the ſtar in refpeR of lengarude about twice his Diameter , and more 
Sourh 1n reſpect of Jatitude near upon four times his diameter, yer not ufing the glaſſe, 
they appeared of a lefſe diſtance, .The middle time of this obſervation was atat 6A. 
AM. at which time the Sun was in 29 deg. 33” 29” M, and his diltance 98570, Alſo 
the place of the ſtar was 4 deg. 58/ 33” S, withlatitude 2 deg. 11 " North. © 


|: " NES! 154338 Diſtance of & from © 
Mean longitude of Mars | 02 02 44 | I5 Curtation 

Aphelion 60s 29 52 Ir 7x om prom 
Man dubai 09 02 5I 27 es m© 

Aquation adde Io 27 40 98570 © romEarth 
Excentrick palce * 02 13'13 35! SGumme 2528 

Node aſcend, oF D773. $3 Differ. $5753 Bai99'f 
Aroument of latitude 0035 5713 [Taro ard. wo oo! * , ; 
ReduRion ſb. 00 43 yds 23 - Bs 4 10,922 280 
Ecliptick place | 02 13 II 52 WIS I® BF:/- JOz2O$G43 
Place of the Sun | lo7 29 33 29|Differ, 2r 39 33 Parallax 
Anomglie of Commutation| o5 16 21 37 

Parallax of the Orbe 21 39 33| Inclination of the Orbe N.o d. 48*35'/ 
Place from the Earth S 04 51 29] Latitude North I 5900 


By this Calculation it appears that rhe true diſtance of Xſars from the Star was 98 
in anticedence , and his diſtance from itrowards the South 12”, which being compa- 
red to his Diameter, it agrees to the Obſervation Tmade at North Laffenham. 

Hitherto I have inſerted all the melt choice and remarkable Obſervations of this na= 
ture, that haye yet come to my hands , and given you the Calculation ofeyery of them 
from my Tables. I intend next to give you in a Catalogue, a btief ſummarie of Tycho's 
moſt accurate Obſcryations made at Zr aniburge in Denmark; to which arc added 
ſome Obſervations of Loxgomontanus and others, made fince the year 1600, 


Obſervations of the Suns place at noon Uraniburge. 


7.About the Spring Equinoz, "2, About the Autumnall Zquinox, 
Time given, * © 
0c Ds NID Time given, |\ © 
2583 mare 14] 3 17 40V 4 & 4 on 
1584 march z1| 2 o5 35V x 583 ſeptember 29 36 on 
1585 match 13, 2 48 15V 1584 ſeptember 12 | 29 21 57 m2 
T586 march 11] © 37 ao V I585 ſeptember 10 | 27 09 20 nx 
1597 march 12| x 21 3oV 1586 ſeptember 13 | 29 51 45 ne 
1588 match 124 2 ©5 ooVY 1 587 ſeptember 12 | 28 36 3one 
L589 match ” © $3 og V 1588 ſeptember I2 | 29 23 3one 
T5960 match x11 o 37 10 V 1589 ſeptember cg | 26 ix 25 nx 
I593 march 10] 29 54 43 X 590 ſeptember 22 | 28 53 30ne 
I594 match 16 | 29 33 45 X I 593 ſeptember 10 | 27 26 15M 
2596 march x1} x 07 45 V I594 ſeptember 13 | 2g 56 30M 
1597 march 1@|29 56 20 X x 596 ſeptember 14 ' ox 24 105 


3. About n 


3. About mid. Twas ; 


1583 ſeptember =3 oT 00|19 '50X 
1584 ſeptember 15 06 30| 2:34V 


I 59L oril 23 I9 ©0 


' LOkGnntent... 


1583 april 2615 20 40 | | 1584guly 28519" 46 45% 


odkad aig 662 pale BY As anghgen 
x582 well 27\ 16 25 30 RELe® 2814 4 Ly" 
1534 apall 39|19 46:45 & | :|458g3-july ahh 10. 


1485 april 26'15 43 $O tl > 98% july. 29143"-04 9s” - 
2586 apxill.27| 16 26:3508 | + |a389 july 29] 15-30 35% 


1587 aprjll 29] 18 $10.5 | 
1588 april 294 16 56: 39:8 5 ©: > oy 
1590. aprill 26 6 02:20. 4 6 oh 


h Oirnmine of es ig of X i” his P 10- 
d. h. d. b, -- 


1591 december 21 ©1009 
1595 jarwary 3o 21 00 


1582 auguſt 21 02. 09 - BER PPE 6 20 30 25 10 00 if 


1585 leptember 28 19, 30 [15 39V | 13608 july 9 03 an 26 53 _— 
1586 october 12 11 ©0|29 2V| | 1609, july 21 13.00; $ 31 007 
1587 october 26 09400112 46&| | 1610 auguſt 222 20 1000 
r588 november $ 10 10|26 44S | | 1611 auguſt 151600] 2 12 00/X 
x 58 9 Houember 22 14 nw: Io $37 26? 


Obſervations of hvs place ext ſrum Acronyhiom. 44 
d. hy "6 d. p Ml d 
1587 jathuary '9 09 45126 68: ,, [2 of uch 


1588 november $ 10 001] 26 44 © KA 

1590 february 8 ob 00107 32: Sf F ;e fouth 
1590 ſeptember +7. 12 00128 @6 T | 232 ſouth 
I 591 december 9-12 59419 28: gy (0 33\fath 
I592 january 8 1o 00[23 09. ig. © 8:nonth 
I594 december 19 07 504, 4 fa 4 18 :.nargh 
I595 noyember 25 1/7. 00. ne | tie: 
I596 may 5-09.00 a | 

1600 January 25 26 30; 9. 45 37 

I 600 february 11. 16 00/!, 6 13.435 

16 39 ſeptember 16. © ©0 oy 4 
1639 noyember 14 o8 ©0 os 


1640 oRtober 12 09. 00 ex 
1641 auguit 29 Iz 00109 34 40 


Obſervations of the place of Te in his Þ ts ©. 
ak, dh. 


S ? I 


FL 


ber T3 07 20 


1583 ſe _ 6-20 2 23X | |1596 oftober 18 12 0 's 46; 8 


4+ Abour mid, Less 


924 zoB 
21 I5 30! 


223 005 | | x60g1eptember t7. 22 10| 4/10. V 
13 zom| {| 2615:decemver 30 I4 qo[19 36/S 
x595 ſeptember 223 06 191 28 56X* In613 march r 24 00]2T 45/Me 


Ti: Obſervaion of fo place extra fn Acqpapeiiacs 


v7; 10 Þ. p i; 2 S: 7,593: 

1589 janwary! 120713 (23 F134 YO S | 1 "38; north - 
I 59x january 1128/16/30} t9.09m| 1:31: north -- 
1593 4epte ; 28-08. 00 x3 %56 yp, 025 © ſouth | 


I kn 13-14 45 
1598 december 28 12 oo 


1600 march 5 10 60: 

I616 march 9 16 oo #r:41- 7 

1623 oftober 2 17 e0,14 40 

1634aprill +: # 09-20 |:25 53-2 

1634 november 24 It 00] 3 364 

1639 auguſr 2x. 08 40| 28.08 m 
= I653 ,21 10 40| 8 57. X 
i —_ 33; o8 50 Ln 


"08 


# 457 & 


hk 


£6"T4 Ir |© 35 * ſouth © 
14-49S [0-13* north ©? 
T2033 T ©7* north -- 


© 24 north; 
© 35 north 
© 04- {ſouth 
0 14 north 
0.42. north 
© 59 . ſouth 
O 57 ſouth 


"rpms FY the Place of 1 GS. in = bis &.t0 © 


= d..ch. doviiy t & 8, 1. 
1580 noyember 18 Or jo 6 274. i595 Lo dben 31: ©® 40 
1582 december 28 04 00 | 16 54x S 1597 december 13 16. o9 
i585 january .:30 19 I5{2T 35- A | 1609 junc I3 14 08 
1587 march 6G 07 20[ 25 42 | 11602 february 20 14 15 
589 aprill 14 06 20| 4 23m 1604 march 28.16 20 
IF91 june $ 07 45|26 42 © | |1608 july 24'02 00 
1593 auguſt 25 17 3o]12 15 X {6x0 ofteper $ 16 50| 
Obſervation; of his warp extra ſium Ackronychium, 
d. h. d, d 
1582noyember 23 16 0e| 26 382S 2 49 north 
1582 december 26 08 30[17 4®03S |4 07 north 
—_—_ 26 06 1508 20 &S I13 52 north 
1584 december 21 14 00/01 135m |3 31 north 
1585 march 12 x0 30[11 46 A |3 22 north 
x585 april x5 16 00|17 372 | Not Obſerved 
1585 aprill 26 og 4212x 26 &L |x Fo. north 
1586 otober a1 18 coleo ©7/ M|1 26 north 
1586 december 31 x9 e8jor 045 = |2 54 north 
1597 january 25 17 0#|04 42 & |3 26 north 
1589 may 6-11 20127 0732 1O 07 north 
1589 noyember x 06 10120 59 :vp|1 36. ſouth 
1597 ſeptember 26 67 10[18 36 w|1 36 ſouth 
1594 Anuary 3 07 00|18 38 V 
I595 oQRober 27 i 20118 FlzS lo o6 ſouth 
1600 march 6 o8 30129 18. S j- 22 north 
1653 auguſt 5 10 50102 34 T7 
x65 3 november 26 07 50|19 02 & 
1653 december 279 08 50113 24 X |o 45 ſouth 


UMI 


CK * 
x5$5 ſeptember 14 17 15 


t 587 january 15 04 40 
x 587 february 21 06 of 
1587 match o3 17 30 


I 588 december t4 19 46 
1590 december 17 2d o0 
1594 december 15 05 T0 


, 


Aſtronomical! Obſervations, 
Obſervations of thd place of F$. [24 
EE 3 
253 58 K|2 08 ſouth 
16 55 X12 39 n0rti 
16 e1 X|8 56 north 
10 07 X|$ 26 north 
17 10 |; 10normh 
20 @> ©]o 37north 


21 ©o &| x 16 ſouth 

#510 december 12 64 40[17 58 gt 29 ſouth 
1616 march O09 I7. of I5' 24 id , 

Obſervations of the place of F, 

Ek 16& 

1585 november 14 19 o0| 13 04 m | 2 18 north 
15 85 noyember 23 19 20025 03 m| 1 '35 nomh 
1586 otober 24 19 10j22 35 = FY 
I 586 october 28 18 30[26 33 =|2 17 north 
1587 januaty og ©4 50,27 48 it|o ei north” 
1590 march o6 OS 50j13 44 S|1 42 north 
1592 february 03 05 40]12 20 X|o 47 north _ 
1593 may Ii Og 30123 16 If |a, co north 
1609 april I5 09 m_ o5 S [x 40 north 
1616 deeember o5 19 ooloz 42 © | 


A brie Le sS »oÞhs of 23 Lmnar Eclipſes, aAccuratel obſerved by Tycho and 
OY Dammam, urder the Meridian of Uraniburg, ? | 


time _— time JE Ky 
1573 decetnber $8 o$ 3 t792 jute I4 10 20 
1576 otober 7 11 25 159x december $8 07 4I 
I 577 aprill 3 08 50 1594 oRober ' 19 19 16 
1557 ſeptember 26 13 3 I 595 april I3 16 30. 
1578 ſeptember t5 13 24 i595 oQober 7 20 29. 
I 580 january 31 10 1© t 596 apnll 2 Og 23 
1581 jatwary tg 10 co t 598 tebruary | 10 18 07 
1581 jly ts 17 60 1598 augult o6 7 37 
t 584 november 7 13 9 I 599 january 30 17 56 
t 587 ſeptember 6 9 30 160g july | 6 12 10 
1588 march 2 15 03 I613 ectober 18 3 57 


1 5960 december ;zo 7 00 


Amo 1628, Dr. Bainbridge at Oxford obſerved an Eclipſe of the Moon -ifithe 
evening, Janxary 10, the beginning at 7 h. 32” the itnmerfion at Þ h. 23', emerſion 
10h.o' 30”, and the endat 10h, 57” <trgt 24,13 ene 

Arno 1631, Oftober 298. 13h. 9' 28”', was the true time of the end of the Moons 
Eclipſe, as it was obſerved at Greſham Colledge, Londonby Mr. H. Gellibrantk,,... 

no 1652, September 7in the evening, the Moon did rife: inthe Ealt 104 Digics 
darkned, and the end was at 7 h. 59', as I carefully obleryed it at North Luffingham. . , 
Arno 1630, May 31, in the afternoon gthe Sun was eclipſed at Oxford 11 dig. 34 
beginning whereof Dr. Bainbridge obſerycdar 5 h. 58';andthe end at;7 h. 48 . 

Anno 1652, March 29, was an Eclipſe of the Sun z whole endat Londen was at 
II h, 42, and the quantity darkned in the middle, neer ou 12 digits , as & Was £x- 
ally obferved by my ſingular good friend Mr, Will. Leybowrn.  _ 

This Ecliple was obſerved at Dublin in Irelavd, by 3n honoured friend of mine there 
reſident at that time; where, inthe middle thereof, he faw the Moon exaRtly coyer the 
whole body of the Sun; which cauſed a great aiid "fi ; like to Twy-light; 

_ Fa 


A 7d 5] ' Ob F Py 


at which inſtant he beheld ſoBe appearance of light cowards &-g1ard, and South Eaſt 
ward, as though the day had been breaking. * , + 

The Eclipſe (51.4 l»formed) was alſo moſt carefully obſerved by Mr. John 
Wybard Dr. of. Ack. at Cari er Sz alias Knoctergus in Iteland, whoſe Lon- 
tude ( according to the moſt approved Authors) ws between 17 nnd 18 deg. and the 
, nened 54 4. 40/. And becuuſe the Obſervation is ſo admirable, and exceeds all 
of that nature that this preſent age hath afforded, it will be richly worth the labour 


(confidering of whas.nſe 2nd __ it may be to future ages) to inſert the Obſer- 


3 


vation thereof at Inge as alſo that of the 2. of Auguſt 1654, as they are both moſt 
;y hits as followeth. 


curiouſly deſcribe 
' De Edipfi Solis, 25Martii, 1652. 


Uam antea ex Tabulis Lansbergiantt exatte fubduxeram ad AMeridia- 
S #95 Londizenſem; Ecdabant Deliquinm maximum, dig.10 3: & tem- 
pus cjuſdem (pro vifibili G) þ, 9, m4.26 : & principium, þ.8,92.10: fi- 
& mem; h;x0,92.35 : arque hc medum, 'þ, g,99.23 : (viz.prius vill dne, 
A 4.3) roramque proinde durationem, 2 h,z5 ws, Ego atitem ttinc Ca- 
' ##igfergi(feu Knefergi) in Hiberna, juxta mare, exiftens , (tit Medi- 
cus, £x Senatuſconfulto, Copus Anglcams, 1n partibus iſtius Regiomis {eptentrionali- 
bus) notayi hanc Eclipfin per rotum ejus decurtum, Carlo exittente tereno : (przſente u- 
no mihi familiari, qui ibi in horto:-quodam, Sciatericum, 1eu Solartum horizontale, ſus 
per lapidem quendam oprime lzvatum.ad iſtius urbiculz antiquifſione palatinz, (cu re- 
giz, Latitudinem fecerat ; uti cam ſuper Globum terreſtrem, vel Mappam aliquam geo- 
oriplcam, 54x gt. curcitet, wvenerat- Atque fic nos finwl una obfervatione ih Solis 
alcitudine meridiana,({ed non tam accurata, ob defcum faris exati Inftrumenti,&c.) 
poſte3 collegimus : & akeri fmili otſeryatione, yiz, 543: (licer Navarchi quidam ills 
quandoque adyenientes, volebant effe 55% ad mininuim, (imd, propriuis 56) quantum 
etiam eg9 in optimis quibuſdam Tabulis {Cu Chartis geographicis ; ac ſpeciatim in ali- 
quibus chartulis chorographicis iſtias regionis, exin invery; quz'& cjuidem loci Longi- 
tudinem-exhibent inter x3 & 14 gr. & aliquz amplitis ; nempe 17 4. 42' hi fides 1is 
adhibenda fit : quindoquidem le plcrorumaue locorum Longitudines & Latitudines 
oſtendunt potivls ex corum diſtantiisab invicem irinerariis juxta vulgarem milliarium 
yclaliarum menſurarum compurum, (qui ubique fere admodum incertus & inconſtans 
;eft;in ung cademque regione ) quam ex obſeryationibus aſtronomicis, Nullum verd ha- 
buimus ibi Inftrumentury, aur horologium exquilitum, quo tempora-Eclipſeos, ad pus 
um detgrminare potuimus ; ſed fere folum itiud Sciarericum,haud lenge ante a nobis 
per Solem meridianum bis exanimatum, 8& debite firum; cujus quodliber ſpatium hora- 
rium 10 gip0= erat TIO, tam amplas,ut non ſolum 8m.yerumetiam,x6m. aur 20m, 
- partem horz5potuimus probe conjicere. Atque fic initium Eclipfis, (velprimum @z 
ad Solem appulſum vifibilem quem ope Specularii, eriamque vitri rotundi, chartz ver- 
ſus Solem objecti ſeu oppoliti, potuimus lufficienter cernere) obſeryayimus , eflec ſuper 
WciKeticunt, otanteHort (quartproxime )ante- Nonars, QuimaitemEcliphs eoul- 
GuEptogrfſta-efſet; iO wgreadmodury lumen emigreret, aded quodumbram!Seftt Ru 
Gnomonis ſuper Solarium, haud ita facile percipere potutmus ; ('patticuls Sobs-non- 
att 6bſent: 2diretequali verſus Orientem, inftar Lunz cormiindibtia cun+Seennda 
C1rci kyeſpert poſt, (vel potius penuſtimo matutino ante) ConjunRionem 'irrexiim 
"colpre1aritr apparefite * (quatn-utranque accuratiflimus & acutiffimus ite. SeJenogyuphns, 


#: evelves, peculiariter, Lu nan corniculatam appeliat: illam, nempe, Crefcemterr; 
an&Pecveſtenters, Pura momento quaſi, & eximproyiſo, rotam fe'1ntya DiſerSolis 
orbiant Rn ambitum'(quarents conſpeRui noltro-appareret)tamagilicer injiciebar; it 
R 1 2 tare? circymvolucate videterury ficut catillus, ſeu lapis molaris ſuperior; Sole 
"HInctirchmecircay ejuslimbum fel marginem ; 977 yel corufco, apparente ; (fit 
eflet quaſi Spetaculum Rorationisdiatumpipectu fane yalde jucurgumyac notatu dig- 
mn Wquden equaliterundig; poſtuaum teporis minutum; (tam-quam ray 
| ay: 0s | poteram 


k L \ * 
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oteram) circiter dimiliurn digitiy alt 5 (altem , (quanrum eriam; conyicerc -lie 
faſkar Cult luciduh: 1 —— :Etwmne PEWTER Ms 
minaria quoad apparettiam, Er quamvis ape way rays neva. 1 Eclip 
(pro diverſis mundi locis) quosadbyc-mihi videre hewir dant apparenters {&u vatua- 
lem diametrum ®x- aliquantulo majorcm diamerro-Solis (quodi#tiam privatus jmeus 
calculus prebet; fed quidem mmume pmnium: viz. in adparente femidiamerry@xz 
ſolummodd ad fcr. ſec.g”, que hic taciuptitannim cuciter 35m pertert nnws;. digiti; 
yel dig. 0,0289 in ®, & 0.0288 ferE in®) unde Mm ndn moddr integrum Solis diſ- 
cum, tub viſam dm ( ubicunque ta contingeret-efte exate-centralis) praciſe vel 
marginatim obtegere {Cu ebvelare, ſed & ukra feupreter cum undiquaque #qualite 
(licer pauxillulum & inſenhbiliter) extenſam, ſeu expantaty, vel expaſtam ire, (ftita lo- 
quar) atit eundem penirts occulere , forte expeRanduin foret : arqueſic d1jous Solis 
lucidus in difcum @# opacum 1eu abcenebrantem. totalner immergeretur; ades 
ut nihil de corpore ſolari extus eum wvideri debuiffert (ut aliqui.mapis curiok forſan 
objiciant) & proinde Eclipſis hzc pauld pluſquam-camplere totalis cfic (urna dicam) 
judicaretur ; (utque in Ecliph ſolari nonaunquam ebſeratum fucrn; cum tenebre-ran- 
quamwpſa nox adulta feu protunda fatzfint : (atque ur ipteerianummc remmniſci 
poffim a tempore quo puerulus eram) ummo quandoque,, noctis alieujus tenebris pro= 
fundiotes , {eu denfiores (fi hoc modo tales fieri poſfint) ut aliqui referunt,.) Cucu- 
lufque iſte ſei Corona @m opacam marginaliter circumcingens, tantum ſplendor 
aur fulgor aliquisa Sole abintra quaſi ((vcl extra) '@# ſubjectz marginem, fu peri- 
pheriam viſtbilem, tanquam e nube denſa vel opaca-Soh ſubjecta z cricum ejus extre- 
mitates, fimbrias, fivelatera (uti frequenter fit) projectus, exittimarecur, [Vel ut 
jampridem me vidifle memni , cuxca talem nubem-yeſperi, a Luna , cumplena cir- 
cxer cflert ; & una vel alteri hora tantiim ab exortwejus evecta; maxima cali paree 
ttinc a nubibus. liberi , cum Tranquillo : (quod muhitanc notabile, & aliis confpici- 
entibus' videbatur ;) ſcilicet Coronam claram , caruſtam, nubidenſz , nigrz,'am- 
plz, (inter Lunam & oculum poſit). & inzqualiter rotundz , ſeu irregularz , utpore 
1n extremitatibus ,. limbulis five per1metro quaſi ejus vahbili , admodum kciniatz feu 
incifz, arcte carcunductum z ideoque nog complete circularem-(ut Hato plerunque 
fit) {&1 inordinatam & laciniotam; arque non ſokimproxime:nuben-quaſi; veruin e- 
tiam in ipſius extremis & nube, cu propria perimetro , eadem modo; apparebat enim 
(quatenils meminiſſe poffim) dimidium diametri lunaris faltem lata ; & parte interio- 
Te, nubem opacum verſus , five nubi propiore.,: coloris rubei vel rutili; exteriore 
autemy ſeu a nube remotiore , albid1 er Atq; ita, Tmpreſſioifthac meteoro- 
logica lucida, apparens (ſeu gagua) & informis (ur Philoſophi appellant) nec Halo ſeu 
Arcavel Corons (ſpecialiter hc +dita) rec Chaſma itu Hiatne autVorago, proprit 
dici poſſet : ſed potius (lor tantiuys yel Colores, (ur Phyficivocant) fine cerca figura, 
in nubis partibus exrep1oribus (utpote quam interiores ſed mediz, rarioribus & ſubrilio- 
ribus ) a Luna depicti ſeu. umpretfi ::quanquam revera Chaſmare ({altcm exiguo, qua- 
I Foveam pleriqz; (peciatim appellant) magis accedere yideretur; ided-qudd flagranti- 
am, 'yel RO quatiuliquam referebat; przcipre juxtim nubis ifibilis opac# cx- 
trenaJeu lateta , fulgores pertula ; utpura radus Junaribns ulluttrato:; -( Sed de hacte 
'obirEc tanttum , tatis taperque.] Tamen (inquamy/urhezc' Echptis :in loco! predito, 
<0 modo/apparuerir-quo }ic deſcripli, (& ab aliquibusaliis eriam abi confpecta tu; pre- 
ſer:}m &generoto quodam viro,: haud mer infimos Militiz:Ordines ſeu DrlFores iftis 
in partivus, & Ciynawlz ittiusprefiduriz, ſub idem-tempus-vice-prateRto; per Per- 
fpetionm parvum, vel Twbulum opticum ordinarium,ecubiculi tur feneſtra : 1ta) (o- 
rond lls lucidula, porms-ipla raargo, vel portuncula: quzdam iptius ſolis extra yel ts 
undique! dif:um ®t . opacum, rucilans cfle-nabis-yidebatur ; quam emicatio aut ra- 
diatio ejus duntaxat aliqua five lumunis diflufio ultrs velpretercum; velur's nube circa 
ejus ext: emitates, Jacinias five fimbrias, ut ante dixi : Nam preterea , totam Om 
in*ra 1tum Cireulum ſeu Coronam(qualis«qualis, vel quicquid tuerit ) Oriexter ver- 
ſi; rendentem.ego & ulle- qui mecum-aderat planepercipiebamns.. ( De hzc re tamen 
pertinaci:er afſeyerare nolim; quandoquidem (przter yarias calculationes) etiam ob 
{eryationes quzdaminftrumentales fab iptamm Eclipfm fatz (que mjhi 1nnotuers)ex- 
hibent apparentem ciamerrum Lune: majorem diametro Solis ; una nempe Oxonis; i 
; | Domns 


, . | 

foo Aſtronomicall Obſervations. 

Domino Reokss, func Altronomiz in Collegis Greſhatvo>Londinenſi Profeſſore tnti= 
tifſiras : & altera ab ipſo Hevelio, (qui curiofifiime hane Eclipfin obſervavit Gedani, 
{nb Latit- ſept. & Longy.. circiter ”-  ubt deprehendit magnitudinem 
ejuſdem, 94, dig. (8& D. Eichfadius ibidem, eirciter 10, digit.) 8 rationem Semedia- 
metrorum Solis & @zdicit tiinc inventam effe; tit 1000, ad 1033. circiter : Qui 
exceſſus in Luna facit circa 5 m,digiti-partem; vel 0. r98. dig. ratione Solis; & 6.192. 
fere, ratione ®z ipſus. ) Arq; hoc modo @a morari videbarur intra Solis cirtulum, 
per 16m.partem horz, aut 20m, fakem, Nam paululum ante iſtam appaxitionem ye] 
ipeRaculum, potuumus umbram gnomonis, (licec hald ferme,ficut dixi) ſuper Sciateri- 
cum cernere : & tunc erat circa 16m. alt 15m, partem horz ante Decimam. Et in 
principio emerſionis Solis (@A oram ſeu marginem ejus direRte Orientem verſus ocyus 
rranſeunce & regente; (nam Eclipſis per oram quaſi direts Occidentalem incipicbar) 
aded ur pars oppolita lumen ſenhbile ſtatim redderet) percipere potuimus umbram ſtil; 
eravque pene in linea horz 102. (atque fic efſer centralis copula Luminarium viſibili- 
ter, Circa 20M, aut 3om. partem horz ante Decimam, ( yiz. 3, aut 2, min.) Er infine 
Deliquii ( ſeu ulrtimo Ois & @x contaRu quoad viſum) projiciebatur umbra in lineam 
hore 11x, pracile quaſi : atque hie effert medium Eclipſcos circa 15m. parcem hore - 
ante Decrmass ( viz. 4m.) & circa zom, pantem horz ante adparentem centra- 
lem Sgpefop ( viz. 2m, ) & torum tempug, circa ho. 24. Er dd Sciatericurn 
hoc, cum inſftrumento iſto horologicoarmillari egregio, univerſal, quod vulgd Anny- 
Ium zquinoCtialem, vel horologum zquinoRiale yocamus proxime quadrabat : nam- 
que unum illic penes me habut magnitudinis yel circumferentiz uſualis, portabilis; ſu- 
per quo , (quaque cjus diſtantia horaria, tantuea quadripartita) tempus dici uſque ad 
16.m.aiit 2em, partem horz,diſcernere potui, xque ac ſuper alzquo Sctaterio ordinario, 
yelalio inſtrumentohorario; imo rectuis forte ob partium hujus horarii #quabilitateme 
Eltq; id certe optimum Horarizm folare ambulatorium, vel viatorium; arque hodie 
apud nos maxime ufitatum, Et jam miinc menti incidit me. vidifle apud Dominuns 
Aarr Scorum, Mathematicum extmium,8 Sciateriographium Is viveret)ve- 
riiffimum ; virumque prebum & amicifſimum ; hujuſmodi inftrumentum, cum 1lle 
(mei rogatu)una cum me & filio ſus, Ecclipfin ſolarem 129. Ang.-2164 3% Londin, 3d 
Pxlatium Regis, Aul# albadiftum ; organice, ſeu technice obſervaret ; ram amplum 
ramq; accurate & minute partitum, ut tempus aduſque 60m. horz partem, vel minu- 
tum yulgare, cxacte exhiberer, In fine Eclipſcos bic tratatz, deprehendi Solis altitu- 
dinemper Aſftrolabium ordinaruun nauticum, ponderoſuun (ad integros tantum gradi's 
divifum) 40.gr.circiter, P 
.- Atrnon foliim ſub maxima obſcuratione (ſedi viſa &) fed & (quantim mermini ) 
oQante horz, aut plus, ante & poſt, tam tenebricoſus eat, ut comphucs licllz plane 
apparebant circum-cuca, iſto remporis ſpatio; ( Quaſi fere, 


Nox celum ſparſerat aſtris, ) 


Er volueres (ceu abſteriti ) ſeſe ſubits-congregabant tanquam ad fugam: taciteque 
hac illic yolitabant, quaſi ad nidulos fuos, cen domicilia vel Dormitoria ; ut veriiis 
nogem ( ſeu tempore veſpertino) foliti fine 3 Erat enim primim Crepulculi primi 
yeſpertini (ut iti dicam)aut ultimi mecutini inftar,(velur circa Serwm dieigalit Extre- 
wi noltis) 8 in #dibus vix potuere populi fere aliquid videre abſq; lucernis per tempus 
longjuiculum: rec foras (ego aur Maker, amicus mecum preſens potuimus notas ib1 
A Te-£O tempore cum graphio, aut penicullo ſcriptorio, ex Ole affrenſs (fi fic dicere li- 
ceat) vel plumbo iſto (uti meminerim) quod vulgd nigrum vocamus, faRo, ) de ipſla 
Ecliph, —w_ chartulam exaratas, facile oculis haurire iub maximo deliquio ; Erat nam- 
que tunc teregficut veſper ſerjory vel Aurora prima ; aut, 


ns {ib obſcure tenebro ſs crepuſcula noftis : 
7 freberent quum ſera crepuſculan oft em. 
Vel Noticulatanquim zſtiva iſto in loco: (nim tribus quaſi mediis menſibus zft1- 
vis {cil, Maio, Tunio, & Julie; (aig amplitis)baud ulla ox perfeRa ſei profunda oy 
; | c 
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$24 de noQee aliquid cernere licuir. (-ni nulctm fallor ) que 'propemodini arquif @ab 

alta Eclipi, in maxima obſcuratione z modo. Sudan ug Quippe jam = \ 
Won; —— Sol 4trh pratexuit ferrugine frontems Sb Ry OE 

——pice ſe texit amiftu.. Nam, 

. Seror Phacho fratri Iucem imtercepit. 


[ Scribit E:chſadins in ſua Ephemeride hujus, anni hanc Eclipfiy fore totalem; ſub 
Longit.115. gr. & Latir. ſept.58. Quo ſpeRtant (inquit) quzdam Spore civitates, ul= 
tra Edenburgum: & quz hiſce adjacent in Hiberwis atque 1ſlandia. Sed tamen Egey- 
burgam aliquantd oriemalius ett Carigfergo ;' quam cx variis Mappis , ſei & 
e wn. 15, arty chorographicis recentionbus,jacere reperio inter r3 & Ig gf, erxatn- 
faliquzaliz ulkerius id gradus aliquot eam extendant.}] Mulci eriam ex.eis qui hic, & 
in locis adjacentibus hanc Ec lipfin confpeRabant,: no11 bene potuerunt 'oeulis uſurpare 
per _— dies poſt : ( imd-yerd nonnulli vis per ſpatium 2 hebdomadumy, ) ſed 1llis 
erat. obſcuritas{ent hebetudo RD 'AnCaroale & *AuCroyjpals Grecis dicitur; aded, 

ut remedia oculis adhibere coaQti fuerinr aliqui ad viſum acuendum, At verd hocnon 
aded.mirandum; quim illa oculorum heberatio ſet caligario hatid prorſtim' ab ipta E- 
clipti; ſed parrimquoque 3 tam longa ante, incentiffima & valde ſeria in $olem (dim 
clare ſplenderet) intpeCtione, contrahi poſler : quemadmodum experientia*yuotidiana 
oltendar, qudd intuitus Solis effulgehtis ( licet modicys ) aliquo. alio rempore, <culo- 
rumaciem, przſtinguat ; obſcuritatem ſeu caliginem aliquamullis ſtatin oftunda! ; at- 
que viſum aded offendar ; itt maculz quaſi parvz, rotundz, ceupilulz, yariorutncols- 
rum,db oculos ſurſum-verſtim faltantes ſer) yolitantgs reprzſententur ; uti ipſeme;; pro- 
pris: oculis ſzpe-ſzpitls inopinatd quaſi expertus fim : atque itidem polt acutifhmas 
tebres per mulros 'dics, cum forts ambulayerifn, 2 magna viſits debilitatione: ('urque 
dealiis apparentiis ſetphantaſmatis in S»ffsfone, yvulgd (ab:Araribus) (ataraBta di- 
Rag ((Grecis, ' vebyupe & vabyoots ) . incipiente, obſervarunh fit:) Er hoc inter 
cauſas Ophthalmie VE; pitudenit levis ſenl ſpuriz ( quz 3 caulfh aliqua extrinſeca 
utplurmmim, ( finon ſemper) oriri creditur; 8 ndn tim Oplaapla, len Oculs inflamma- 
tio, quam Tdpetis Grecisdicitur ; & Latinis, Oculi comturbatio, vel perturbatio, ) 3 
Medicis yulgd recenſerur : nempe Solis lux vel lumen, & calor'; teu Radii : & 4 qui- 
buſdam eriam radii lunares;ſed ndn tain facile, Er profeAd quim-primiim ego &x Hibet- 
Tia id Londinum ixervim reverſus ſum ; narratum mihi pro certo erat, quotdam Empi- 
ricos ſeu Impoſtores ignaros ibi per aliquot dies ante hanc Eclipfin,remedia aliqua, ceu 
eAmidota, ( tanquam Arcanaab Aftris petita ) in ſuis Schedulis, ſeu Tabellis, mn 

lateis, (& Deambulacris extra urber) ſuſpenſis ; (vir illis moris bp lo; tupi- 
_ ergo propoſuiſle 8 promififſe, pro oculis adverſiis malignam ſent maleficiam (tl 
opinat1 fint) balk Ecliphs influentiam, przmuniendis & prezſervandis : 'urputi qued 
Aftrologi quidam hic , iſtam Eclipfin horrificam'& terribilem yorabant ; - valdeque 
nocivam & perniciofam futurarn ( efle przdixerant & predicaverant, vt multiim' mall; 
minarib portendere cam judicantes : Et tantas tenebras ibidem exinde fieri ac fi dies ih 
nogem ſubitd, ſettinopinamer verius foret. Unde popul: inſci 8 imperiti, quaſi atroy 
nit & pertimefaR1, - ( ut, | 


Frigidns adſtiterit circum pretordia ſavegnis : 
| | Et cords timore micabant.) ' 


Tenebras caliginolas & palpandas quaki, ibi & locis adjacentibus, (immd6 pEr totarh 
eAngliam) quales ſemel Dew2 ſuper totam v/£gyptioram terrain, pro plaga vel ſuppli- 
cis, per manum AMoſchis immiſit ) fers expeRabant : & proinde diems atram & di-. 
rat 1am fore ranquam eft »oviſſima. ( Quod<que multi in preditis Hibernis 
partibus hujuſce rei plane neſciences, ſub rempus ipfius obtenebrattonis exanimat, mes 
tuebant : ita wt aliqui bi ( preſertim-mulieres metriculoſz quarum unam vel alterani 
probe noyi,) non auſiſint foris oculos fuos ferre z {ed inrds ſe occulte quaſi cohiben- 
tes, in precamina ſeſe contulerunt : nam reveri tanta Eclipfis in Sole, longo tertpore 
© ante hic locorinidn contigerar, Glm. equidem-iſthzc- Ecliphs vix notabuliter (ale 

es | Cece .* pe) paukiſum 


. 1 0 

paululim dufitaxat) major apparnerit Loxdiniz quam calculus noſter exhiber; ut ibi ob- 
exvata fuir : (proilt exiam.fere Oxowe, quz aliquantulim borealior eſt ; vix (anepaux- 
Hit canciim) ulera 11. dig. 4 przfato ejuſdem ibi obſervatore, deprehenſa erat ; tic 
ipſe mihi narravit. Jaded fit tim magaz ſeiiprofunde tencbrz Halideam in. ſequute fint; 
quin populi ibi fatis bene poniierumr 'videre ( ſalr&m foris”) ſub maxima defeRtione ſell 
obſcuratione; ut multi mihi ('ndn fine Sarsafo) pro veroniarrirunt, 


De Ecliph Solis, ug. 1654; 


. 


lod fimilem ferme Ecliphin, 2®, eAvg. 1654. attinet ;'(quam ex Aftrgfamiz 
ed Copernico-Lanſbergiani [3a2x ubeBr CT REAR 3 1rcmqus.cx.iplis 
tabults przdiftis ( exercitationis etiam mathematicx PRs exgo.,.) accurate deflux ad 
' Horiz.omem Londinenſen : ) Ejus igitium bi. confpici non. poruit ; propter atrem 
prenubulum ; przſertim ſub plaga ſeu yia Solis : 1g ny autEm pars. cjuldem poltea 
6 ow potuit ; aEre tunc valde ſereno, Ego vero Joco & 9 wa accommodi 
1mparatus ( ut in priore Ecliph ) ad omnes obſeryationes notabiles faciendas;, (nul- 
lum profe&d habens inſtrunentumyprzter 2uadyantem paryiicujus ſemidiamerrug erat 
5 unciarum {cu pollicarium circiter ; & quiliber gradus rantumbipartitus, ) animad- 
yertere ſolum potui finem Deliquii z (quod adminiculo Specularis, ac Virri. rubri 3do- 
ni ſufficitentse pre{titi; ) 8& rum per cum firme traftatum, cepi Sohs altitudinem, * 
S. gr. preciſs: cui &diſtantie ipſus& centro Telluris inn) ane ( ſecundum Lguſ 
ter inm) 15375 fere, ſemidium terre (vel primim part, r0260g. circiter, quarum 
ws Orbis annuigfve pos, Orbis Terre, adſumitur 1000eg,) Fipoudes Parallax- 
is ejus 15m.'(& refraZFio nulla,vel minime notabilis)arg; fic vera akitudo, 4891/30”. 
Er locus yerus ſeu apparens cjns, tine (ſecundum illum) in 199, 36'& : 84 a. al 
tio borea, 140, 53 * E quibus, & Latitudine Loci, 519, 32%, datis ; colligo tem 
ante meridiemyho. 1.43', 3''; & promnde finem Echpſeos, Ho, zo, 16', 57'\.: 
rempus convenit cum eo ab aliis quibuſdam hic ſeparatim, obſervazo, (qui fuas 
obſcryationes mihi tine commuicabant). nempe, 2 D®. Rogkga przdicto, in Cellegio 
Greſhamenfs, (cl alus quibuſdam adltantibus, & adipicientibus) & & D®. va - 
bearn, (rico inter Mathematicos ingenioſos, in numero. habendo) una cum ſocusali- 


quibus aflitencibus). per horologia minutaria ambuylatoria, 6. Perpendicula aliaque 
= exquiſita ( ctl1 Perpendiculum, ab Hevelio & plerilqus alis, jam pro, optumo 
Inftrumento, ad temporis rationem minutatim referendam habetur) cum Tubis peram- 
plis ung adhibiris; ad ipfhiffimum minurum prumum: (nam convemicbanc ill1 in iphis Se 
cundis tere; invenientes finem Deliquii, efle, b. 10, 16', 13”, circiter ; & fic 2 me 
diſcrepantes tantim.y minuri'primi.) Finis autem erat, cx calculo meo przdiRto, b.10, 


«vw *+ 


 CircS cjus 


q452 Praghins 3 ad fon þ» y9nde dpcy ws tag wh 
ni rm Eelih ola {rub fallor)quia 
vero tempus Y Na. time defect 
arzoBibus, jim haud Eclipkn magnitudi- 


er (fi quidpiam omnino) gompyri noſtri limitem Zondens Exuperaſle. 


The 


Ls 


0. 1 * 674 


The frroer gre Ectipſe- ain , 
"other places, ws Fai 0 wr (he. 


of rs ”y. 
CO En fe 7 bg 


exalt ay pore fs I ſhall pc 6 pre 


2 feon-907 Retreat Jew Sin "UAE IOOny herein romaine”! 
ervatio Eclipſis Solis bo en alt 
Opens opt han Par. oy Regiis-Ar pple muniendis 
TreffFs e T onnewr it Aquitanico 
1 co lenſ Ty ob .operibus, belkcis, Se OD {AD ae 94 
3n0vmero cat Mufti. Gmul & 5s, Meru day cy ab 


rum, Prefii Hakag ag roo; Lo. we - {nin = Wed * 
Solzs per bing 4 um n [ i. refracta X | 

fa ins, Pf cuzus Diameter pedis ans. ap Soaps crrid 8. GRERTIG 6 riſes 2 >0.0Þ 

xeattla vero. 1h 369 . gradus tam Incidentiz quam. emerſionis Scrupula, 8:\Lawe ne Diane 


am exhubobant, utgonjicersbewir, made anfradeipto SI 
| Digiti Eclipt.. fot .. S. (Hors, M, ...S. | | Alticudo 1, | 


#7 . 


t, 


obſervarl ex Hex9)giis. WI" 55 Quadr, | , Solis. _ | 
Initiunn—— of 9 39 8| 9 32 33g 0 > 4] 


© . 
36 8,9 35 75 þ 33. 44 | 
42.45] 9: 6 of 380238 , #1} 
6. -:3| 9 45 _ 29 | 39 :56- 3 
53. 201 # FL 53 
I $f fn ef 


Þ 004) Ard wo 


10 19: 28 |10- 38... 28 


Py 

Q ® 
= 

Oo © 
Ww 
\ -) 
© 


= 
© 
ey 
O w Web a AN Ho o & 
_ IR— 
_ 
= 
mg 
o 


Medium, 


uw 39; 8 ; 
IK -20 523 4 Fa {| 
II 27 30 i Ji# | * [ 
welt 35] | i af ; 


iT 45 25 
II FL 443 11 


_ 


Finis, — 


5 3 14 a 
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profeſs. Math, & Clawndis Alon Parifine, 8c. hora g. 29, 
aucern hor2 11. 51" uegleRis ſecundis, Maxima hiruratio Eyes 10 digitorum cul Qua- 
drante curciter. 


| Alcera ctiam ejuſdem Eclipfs_ obſervatio facta. fuit. in Collegio Claronwont ave So- 
] cietatis eſu a R.P. Pero Boxrdin Mathemar. Profeſs, adjuvante D. Fran. G 
Phil : coram; ſexeniis, Principe Henrico- 4 Sabandin Dace & Archi fees 
Rheme nfs, ln planum AquinoRiale 59 pedumdiamerri in horz minura afmitk 
viſum, quod exhibuir.initiumEclipfs hork 9.29” 42” .finem verd horl 12, 514257, 
3 Ex obſeryatione Chariſs, Iſmaclis Bulliadi, fea 3 in =dibus llufirifſuu Py ef 
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th r whole ſeries thereof, as it very opportunely came, to | 
Obſceva = Car Lond cat Eclipte Fas _ the Second © | 
et] — B24 of Angafy 1654; arte verde, s j 
Dig. Parts. ' Ho " with _ Fung #4 | 


NE | © | !The ait&being Huike: ns >obſcreaidncould be made of the '} 
Io oof og og Ir. beginnif$of thic Eglipſcybur the firſt conſiderable obſervati- 4 
zo} vg tx 40 | on whichiwe made; waswhen'the Sun was Eclipſed g,Dig. 

oo? og 33 00 | $« partFibcreabng; aid the greate(Fobſcuration was 10.,dig, 
5o| og 17 39 | 20. parts, andthe reſt as in the Table, which you. may con- 
' 00] og 21 40 | fide in, it being as exaRtan Obſeryation, as we could poſſi- 
| By make; and'befides irbith been compared with two other 
00 | 09 36 00 | obſeryations made in Lowdon by very able Mathematicians, « 
09 43 qo | and weall agree exaRly to'a minute! though we obſerved by 
09. 59 qo | ſeveral jfrumeneyed 6 in leyelal parts of the Town, FL; 
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I ſhall now forbeare to inſcrt any more obſervations of Solar-Eclipſes, becauſe you 
have ſo large a Catalogue of them in Harmonicen Calefteo which I refer my Readers; 


: ler, Epit, Aſtron. Lib. 6: pag. $99 &c 
De «ſu precipugtanm oye Lunz, quam cculearionum Solis Stella- 
" 0 fitionems corporis Lunz.- 
1, Eft hoc unirum ſere ad ar! ce rind locorum longitudines, ſeu differentias neridiazorum, 
| 08. pbiam ef "uthlis bec FX 


j AY WIR « 

; privmms radus in ſcala mundaxa : quia orbis Lun eft medium. proportionale 
Solis "Fu orbem magnum : Orbis verd magnus eft To —JoR In- 

| no ſuperierum mobilium : Orbis denique ultimus mebilium ſen Sa- 

inter corpus Solis &r Spheram fixarum, 

- People ognitione Aſtronamiz, ſes Machinz Mundanz ſtrnundim omnes partes, mance eſt 

mk eft cogniriq Merapbytica, Ita perbec berrida Lumina rium 'gffy labo- 

reds mas randem peruenimns ad Heigos, Deutn creatorem copnoſcentes ex libro 
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